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BRADY  BRASS  CO. 

MANUrACTURKRS   Of 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS       MOTOR  BEARINGS 

OiBiral  onici  lod  Works,  170-182  Foortianth  St.  and  169-175  Flfttenth  St.,  ilaniy  City.  I.  J. 
DANIEL  M.  BRADY,  Prasident 


SCHMIDT  SUPERHEATER  LOCOMOTIVES 

Mak«  firing  easier  Save  coal  and  water 

Haul  longer  trains  Maintain  faster  schedules 

LOCOMOTIVE  SUPERHEATER  COMPANY 

30  Church  St.,  New  York.  Peoples  Gas  Bldg.,  Chicago. 
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0  &  G  eONZANO  RAIL  JOINTS 

II I C  BOHZmiO  ROUES  SIEEL  STEP  JOIJITS 


AND  OTHER  GOOD  TRACK  DEVICES 

Peoples  Gias  Bldjj^^y 
J  Chicag(«,  I11«V:!! 


West  Street  Bldg.,     TUC  1)   £  P 
New  York,  N.  Y.      inC  ^  0  U 


FOR  BALE 


i%E 


HEAVY  DROP  FORGi 

STEEL  CAR  FORdE  COMPANY 

"PORQINQ  SPECIALISTS" 

NEW  YORK 


PITTSBURGH 


CHICAGO 


FOR    SALE 


C9TABUSHC*    1864 


i 


SIPE'S  JAPAN  OIL 


'STRENBTHENS,    DRIES,  AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  U8K  BY  ALL  THE  LKADINQ  RAILROADS  IN  THE  UNITED  STATES 
MANUFACTURED    ONLY    BY- 


cHicABo.  ILL.  JAMES  B.  SIPE  &  CO.  pittsburoh.  pa. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that  Gem 
Braxed  Seam  Torches  do  save  money. 
Let  ua  prove  it.  Send  for  free  sam- 
ple and  mformation. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


draham  Nut  Company 

PIXTTSBURGH,  F»A. 


: MANUFACTURERS  OF: 


Pcesseii  Nuts,  Cold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Wasliers,  Etc. 


This  Space  For  Sale 


Bowknot  Made  From   Piece  of  "NATIONAL"   Pipe. 

PROOF  POSITIVE  THAT  "NATIONAL" 
PIPE  IS  A  QUALITY  PRODUCT. 

€|  In  all  processes  involved  in  the  mnnLifacture  of  '"NATIONAL" 
Pipe   the   "watch-word"  is   QUALITY. 

Q  Consumers  of  "NATIONAL"  Pipe  know  this  and  will  not  allow 
the   substitution   of  any  other  pipe. 

^  The  illustration  shows  but  one  of  many  ways  in  which  the 
QU.\LITY  of  "NATIONAL"  Pipe  has  been  thoroughly  demonstrated. 

CI  The  next  time  you  are  in  the  market  for  pipe  buy  "NATIONAL" 
Pipe   and  prove  the  merits  for  yourself. 

C|  Have  you  a  copy  of  "NATIONAL"  Bulletin  No.  12?  It  contains 
some  valuable  information  about  "NATIONAL"  Pipe  (includini? 
standard  specifications)  which  every  pipe-user  should  know.  Write 
for  your   copy  today.      It's  Free! 


C  To  readily  identity 
"NATIONAL"  material, 
and  as  protection  to  man- 
ufacturer and  consumer 
alike,  the  practice  of  Na- 
tional Tube  Company  is 
to  roll  in  raised  letters 
of  good  size  on  each  few 
feet  of  every  length  of 
welded     pipe     the     name 


MARKING 

pi"  I         "I 

Name   Rolled  in   Raised 

Letters  on   National 

Tube    Company 

Pipe. 


"NATIONAL"  (except 
on  the  smaller  butt-weld 
sizes,  on  which  this  is 
not  mechanically  feasible; 
on  these  smaller  butt- 
weld  sizes  the  name 
"NATIONAL"  appears 
on  the  metal  tag  attached 
to   each    bundle    of  pipe). 


•I  When  writing  specifications  or  ordering  tubular  goods,  always 
specify  "NATIONAL"  Pipe. 

•!  In  addition,  all  sizes  of  "NATIONAL"  welded  pipe  four  inches 
and  under  are  subjected  to  a  roll-knobbling  process  known  as 
Spellerizing  to  lessen  the  tendenc}'^  to  corrosion,  especially  in  tiie 
form  of  pitting.  This  Spellerizing  process  is  peculiar  to  "NATIONAL" 
Pipe,  to  which  process  National  Tube  Company  has  exclusive  rights. 

NATIONAL    TUBE    COMPANY 

General  Sales  Offices:  Frick  Building,  Pittsburgh,  Pa. 


363437 


THE 


GDULDJ  M-'  Fa  SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 

PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL   CLASSES 
OF    WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING  RODS   AND 
TOGGLES   AND  TELE- 
SCOPIC  SCREW  FEED 


SENT  ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN    FRANCISCO 


Itt 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

-^t  PARK.     BUIL-DIINCi  H^ 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra.ilw2Ly  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  Jhr.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ^I?"^^S^?^J!^   ^^• 

_  „  f-i       1      J     o  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    vVeST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDG. 


Jimmion,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange  .*.  The  use  of  our  steel  back  shoe: 
provide  for  the  use  of  the  steel  \\(//^  will  mean  a  saving  in  brake  eho* 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  an* 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipxcenl. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RlTE    FOR    S/\/V\F»LE    OF 

Stabrite  Front  End  Paint 


/VIAI3B     B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   rM7fC\/II    f    IT      WV 

BRIDGE  PAINTS  *-r^^  VlO  V  IL  1>1L  ,   I\  I 


IT 


m  NATHAN  MANlTFACTirRlNG  CCi 


\p^  uauiioisaiiavs^^K 


NEW  YORK 


'■^f 


1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  t1igh°Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  EN6IHES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

■ SOLE  AGENCY     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 


GENERAL  OFFICES.   HENRY, W.   OLIVER    BLDG 


PITTSBURGH,    PA. 


U060M0TIVE  BLOW-OFF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


HOMESTEAD 

Off 


A  catalog  or  call  by  Representative 
for  the  asking.     0     t>     0     £i     0 

ImM.  ValTe  Mfi  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

witli  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


(r. 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTFREO 
TH  E   I  L.EAL  PAINT  Ol  L 


B.  G. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


5^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA. 


JJ 


SAFETY  FIRST  IN  RIVETING 

Is    possible    with    the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or    Piston    Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   P.OYER     HAMMER     since     it 
first   proved   that    pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


GOLD  6flR  HEATING  &  LIGHTING  60. 


MANUFACTURERS   OF 


ELECTRIC,  STEAM 
AND    HOT   WATER 


HeatiBE  Apparattts  for  Rallwai  Cars 


Improved    System    of    Acetylene    Car    Lighting, 

giving  entire  satisfai-don  on  a  large  number  of  cars. 

Send  for  circular  of  our  Combination  Pressure  and  Vapor  System  of 

Car   Heating,  which  system  automatically  maintains  about  the  same 

temperature  in  the  car  regardless  of  the  outside  weather  conditions 

LARGEST   MANUFACTURERS   IN   THE   WORLD 

OF  CAR  HEATING  APPARATUS 

Whitehall  Building  17  Battery  Place  New  York 


H.  H.  Hewitt,  pres. 


c.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 


FOR    LOCOMOTIVE    WEARING    PARTS, 


JOURNAL 
BEARINGS 


FOR 


FAST  PASSENGER  CAR  SERVICE, 
HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 


111    BROADWAY,    NEW   YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'  boss   sit  up  an'  take  notice." 

JOSEPH  DIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES.  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Established   1827.  JERSEY    CITY,    N.   J. 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for  Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,  Pa.,         Melrose  Park,   111. 


AIR  BRAKE  ENGINEERING 

Wc  arc  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
o]-)crating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    quality   service   as  well   as   quality  brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 


Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS   OF   CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weight  of  Engine,  266.500  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  ^laximum  Tractive  Power, 
55,900  pourds. 

These  Consolidations  are  the  leaders  of  their  class  because 
tliey  are  the  hcraviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  24^4 
inches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


"YB"  GALVANIZED  ■  PRIMER 

When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

VflRNflLL  PfllNT  GOMFflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

^'ACHINE  TOOLS 


Niles  New  /Vodel  Driving:  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


WRITE  FOR  CATALOGUE 


NILES -BEMENT- POND  CO. 

Ill  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are   saving   thousands   of 

Making  Thermit  Weld  Without  Renioving        dollars   every  year   ushig 

Fiame  "Thermit"     tor     welding 

their    broken    engine    frames    in    place,    and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our   new   pamphlet   2167   will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM   C.  CUNTZ,  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  ?,29-.3.'>3  Folso'm  St.,  San  Francisco 

7300  S.  Chicago  .Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.    A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anri  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


y 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON   VALVE  CO. 

...  MAKERS  OF  THE  ... 

fliQtiest  Grade  Multler  and 
Open  Pop  Safety  Valves, 

Locomotive  5team  and  Air 
(i^5  Pressure  Gages. 

271  FRANKLIN  ST.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  a\D  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE 


RESULTS  GREAT 


Manufactured    Only    By 


Hunt'Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE  W ANUFACTURERS  OFTHE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrcns 
interested  in  the  economical  use  of  oils. 

Street  Railwe^y  Lubrication  ew  Specialty. 


Please  write  to  home  office  for  CHARLES    MILLER. 

further  particulars.  PREflDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALLKABLF  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADK. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW   KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 

CHICAGO        -    Fisher  Building. 
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PROCEEDINGS  OF  MEETING, 

NOVEMBER  27,  1914. 

The  regular  monthly  meeting  of  the  Club  was  called  to 
order  at  the  Monongahela  House  on  Friday,  Xovember  27,  1914, 
at  8  o'clock  P.  ^L,,  by  President  F.  M.  ^IcXulty. 

The   following  gentlemen   registered : 

MEMBERS. 


Adams,  C.  F. 
Adams.  Lewis 
AUison,  John 
Amsbary,  D.   H. 
Anderson,  A.  E. 
Anderson,    D.    W. 
Anderson,  J.  B. 
Babcock,  F.  H. 
Barr,  J.  D. 
Barth.  J.  \\'. 
Battinhouse,   J. 
Batty,  John 
Bauer,  A.  C. 
Bealor,  B.  G. 
Bihler,  L.  C. 
Boehm,  L.  ^I. 
Booth,  J.  K. 
Brosemann.    \\  . 
Buffington,  \\\  P. 
Burkef,  C.  W. 
Butler,  \\'.   T. 
Bvron,  A.  \V. 
Cato,  J.  R. 
Chapman.  B.  D. 
Clark,  C.  H. 
Code,  T.  G. 
Conner.  W.  P. 
Cook.  C.  C. 
Cooner,  L.  D. 
Cooper,  F.  E. 
Cooper,  W.  M. 
Copeland.  T.   T. 
Cornelius,  R.   D. 
Cotton,  A.  C. 
Courtnev,  D.  C. 
Croft,  E.  P. 
Dambach,  C.  O. 
Danforth,  G.  H. 


Dobson,  E.  H. 
Doty,  W.  BI. 
Drayer,  U.  S. 
Duggan,  E.  T- 
Dygert,  W.  B.  Jr. 
Emery,  C.  ^^'. 
Emery,  E. 
Endsley,  L.  E. 
Eriksson,  E. 
Evans,  E. 
Ferron,  R.  O. 
Flaherty,  P.  J. 
Fray,  Saml. 
Frazier,  E.  L.  Jr. 
Gearhart,    T.   A. 
Greiff,  J.  C. 
Gross,   C.  H. 
Guay,  J.  W. 
Haggerty,  J.  Jr. 
Hardman,  H.  J. 
Harriman.  H.   A. 
Plassler,  J.   H. 
Haynes.  J.  E. 
Herrold.   A.   E. 
Hill.  T.  F. 
Hilty.'  H.  A. 
Hindman,  S.  ~M. 
Hoffman.  C.  T. 
Howe.  D.  ^I. 
Howe.  H. 
Huchel,  E.  W. 
Huchel,  H.  G. 
Hudson,  ^^^  L. 
Johnson,  P.  BI. 
Johnson,   W.   A. 
Jordan,   Jas.   E. 
Kellev,  H.  B. 
Kinch,  L.   E. 


Lanahan,  l'*rank  J. 
Ivansberr\',   W.   !>. 
l.obez,  v.  I.. 
Lynn,    Sanil. 
Marshall,    W.   T. 
IMaxficld,   11.  II. 
Mcnsch.  K.  M\ 
Mitchell,  A.  G. 
Tvlurpln-.  W.    I. 
Mc.Vbee,   \\'.  'S. 
McFarland,   H.  L. 
McB'eatters,  F.  R. 
McKinstrv,  C.   H. 
McXultv,'  F.   M. 
Newell  E.  W. 
Orbin,  G.   N. 
Orchard,  Chas. 
Page,  A.  Jr. 
Parry,  Wni.  I. 
Patterson,    T-    E. 
Pie,  J.  J. 
Pratt.  I.  D. 
Pulliam,    O.    S. 
Rabold,   W.   E. 
Richardson,   L. 
Rhodes,  E.   M. 
Ritts,  W.   H. 


Roenier,  W. 
Runser,  K.  W. 
Ryan.   W.   F.     ^ 
Ryman,  F. 
Sarver,  G.  E. 
Schaff,  A.  J. 
Schoniberg",  W.  'J^ 
vScott,  R.  T. 
Searles,  E.    }. 
Shaw,  H.  D. 
Shourck,   T.  L. 
Sheets,  H.  E. 
Sleeman.  Wm.  C. 
Smith,   T.  H. 
Snvder."  I.  W. 
Stucki,   A. 
Suhrie,  N. 
Thomas,  J.  H. 
Walter,  W.  A. 
Walther,  G.  C. 
Wessel,  W.  F. 
White,  F.  L. 
Woods,  F.  F. 
Wood,  H.  L. 
Wood,  R.  C. 
Wyke,  J.  W. 
Vowinkel,  F.  F. 
Zinsmaster,    F. 


VISITORS. 


Allen.   H. 
Aspimvall,  D.   ^I. 
Barton,  J.  H. 
Beg'gs,  C.  T. 
Bohannon,    G.   L. 
Bourne,  P.  P. 
Carper,  H.  F. 
Coe,  Robert 
Dvgert.  H.  B. 
Eaton,   G.   M. 
Emery,  H.  E. 
Farquhar,  L.   C. 
Faunce,  B.  F. 
Fendner,  W.  J. 
Hardcastle,  H.  K. 
Hermanson.  W.  H. 
Holy.  G.  H.  F. 
Jones,  J.  G. 


Kerr,  W.  M. 
Lowell,  Wm. 
Lvnde,  C.  C. 
Marble.  R.  A. 
Meixner,  G.  F. 
Mills.  Georofe 
Miller,  M.   C. 
McCormick.  C.  C. 
McKee.  D.  W. 
Noah,  W.  J. 
Pennington.   F.  W. 
Rai,  W. 
Reed,  C.  B. 
Schaich,  W.  L. 
Simpson,   I. 
Stehl,  H.  C. 
Stinemetz.   W.  R. 
Stoner,   E. 


Storcr.  X.  W.  Wagner,    T-  L. 

Strong.  E.   W.  Winters,   G.   li. 

Tieman,  H.  P.  Wynne,  F.  E. 

Taylor,  E.  A.  Yarnall,  V.  S. 

Wagner,   G.   R.  Yawnian,  C.  A. 

Zinsmaster,   F.   E. 

PRESIDENT:  The  call  of  the  roll  will  be  dispensed  with, 
the  record  of  attendance  being  taken  by  the  registration  cards. 

The  reading  of  the  minutes  will  also  be  dispensed  with,  as 
the}'  are  now  in  the  hands  of  the  printer  and  will  reach  you 
in  a  few  days. 

The  following  applications  for  membership  were  read  by 
the  Secretary  : 

Bohannon,  G.  L.,  Draftsman,  Pressed  Steel  Car  Co.,  176  Ken- 
dall Avenue,  Bellevue,  Pa.  Recommended  by  H.  L. 
AIcFarland. 

Barber,  j.  W.,  General  [Manager,  Docks  &  Mills,  The  ^lonon- 
gahela  Consolidated  Coal  &  Coke  Co.,  8  Market  Street, 
Pittsburgh,  Pa.     Recommended  by  F.  H.  Stark. 

Bell.  Jas.  E..  Assistant  on  Engineer  Corps.  Penna.  Lines,  266 
Noble  Avenue,  Crafton,  Pa.  Recommended  by  D.  O. 
Lyle. 

Brosemann,  W.,  Draftsman,  Pressed  Steel  Car  Co.,  119  South 
Harrison  Avenue,  Bellevue,  Pa.  Recommended  by  N. 
PL  Wardale. 

Bruner,  E.  F.,  District  Motive  Power  Clerk,  B.  &  O.  R.  R.,  26 
Pecane  Avenue,  Pittsburgh,  Pa.  Reconimended  by  D. 
C.   Courtney. 

Crawford,  Don.  ]\1.,  Commercial  Agent,  Grand  Trunk  Railway 
System,  506  Park  Building,  Pittsburgh,  Pa.  Recom- 
mended by   W.   J.    Herman. 

Deanc,  Randolph  F., P.  C.  C.  &  St.  L.  Ry.,  729  Wash- 
ington Avenue,  Carnegie,  Pa.  Recommended  by  Wm. 
R.  Curtis. 

Denyes,  P.  G.,  Salesman,  The  Germain  Co.,  1722  Farmers  Bank 
Building,  Pittsburgh,  Pa.  Recommended  by  W.  J> 
Herman. 


Fcttcrolf.  11.  M..  Representative,  Patterson  Sargent  Co.,  1605 
]'ark  Building,  Pittshuroh.  ]'a.  Recoinmendcd  bv  H. 
J.  Hair. 

Klein,  Robert  A..  Supervisor,  Penna.  R.  R.,  Verona,  Pa.  Rec- 
ommended by  J.  \\'.   Snyder.  ^ 

Mitcbell,  J.  Wallace,  Representative,  Brown  &  Co.  Inc.,  loth 
Street,  Pittsburgh,  Pa.    Recommended  by  James  Xeale. 

McClements,  J.  B.,  :\Ianager,  Reymer  &  Bros.,  Fifth  x\ venue 
&  Wood  Street,  Pittsburgh,  Pa.  Recommended  by 
J.  B.  Anderson. 

McCue.  ^^^  E..  Assistant  Foreman,  Pressed  Steel  Car  Co..  432 
Lsland  Avenue,  :\IcKees  Rocks,  Pa.  Recommended  by 
Harry  Howe. 

:\rc:\Iillan.  \Mlliam.  Foundry  Superintendent,  Damascus  Bronze 
Co.,  35  Holyoke  Street,  N.  S.,  Pittsburgh,  Pa.  Recom- 
mended by  D.  C.   Courtney. 

Olsen,  A.  Warner,  Salesman.  Bruckman  Lumber  Co.,  Hamilton 
Hotel,  712  Weiser  Street,  X.  S.,  Pittsburgh,  Pa.  Rec- 
ommended by  S.  D.  Shook. 

Pennington.  F.  \\'..  Engineer,  \\'.  A.  B.  Co.,  East  ^IcKeesport, 

Pa.     Recommended  by  S.  W.  Dudley. 
Rauschert,  E.  A.,  General  Foreman,  B.  &  O.  R.  R.,  246  Winston 

Street,  Pittsburgh,  Pa.  Recommended  by  D.  :\I.  Howe. 
Reed,  George  M.  W..  Chief  Engineer,  Crucible  Steel  Co..   1023 

Crucible  Street,  Pittsburgh,  Pa.     Recommended  by  W. 

H.  Ritts. 

Schaich,  William  L.,  Estimator,  Pressed  Steel  Car  Co.,  1233 
Dickson  Street,  X.  S.,  Pittsburgh,  Pa.  Recommended 
by  Henry  G.  Huchel. 

Slutzker,  Joseph.  Assistant  ^^laster  IMechanic,  Penna.  R.  R.,  28th 
Street  and  Liberty  Avenue,  Pittsburgh,  Pa.  Recom- 
mended by  F.   S.  Robbins. 

Storer,  X.  W..  General  Engineer,  Westinghouse  Electric  & 
:\Ianufacturing  Co.,  East  Pittsburgh,  Pa.  Recom- 
mended by  A.  G.  ^Mitchell. 

Sullivan.  J.  L.,  Foreman.  Pressed  Steel  Car  Co.,  Greenleaf  and 


Horner     Street.     Pittsliurgh,     Pa.      Recommended     by 
Harry  Howe. 

Streib.  G.  A..  Clerk,  Penna.  Lines  West,  1014  Penna.  Station, 
Pittsburgh,  Pa.     Recommended  by  A.  H.  ]\IcXaight. 

Wilson,  S.  R.,  Real  Estate  Agent,  Pittsburgh  Coal  Co.,  1135 
Oliver  Building,  Pittsburgh,  Pa.  Recommended  by 
F.  H.  Stark. 

PRESIDENT :  As  soon  as  these  names  have  been  favor- 
ably passed  upon  by  the  Executive  Committee  the  gentlemen 
will  become  members. 

SECRETARY:  I  wish  to  announce  that  the  paper  for  our 
next  meeting  will  be  "Notes  on  Transportation  in  Europe"  by 
one  of  the  officers  of  this  Club,  Mr.  Stucki,  and  the  meeting 
will  be  held  on  Tuesday,  December  22nd,  instead  of  Fridav  25th. 

PRESIDENT :  Gentlemen,  there  being  no  further  busi- 
ness we  are  up  to  the  subject  of  the  evening.  The  paper  is  on 
''Forged  and  Rolled  Steel  Pistons,"  by  J\Ir.  W.  \\'.  Scott,  Jr., 
of  the  Carnegie  Steel  Company.  It  is  my  pleasure  to  introduce 
]\Ir.  Scott. 

FORGED  AND  ROLLED  STEEL  PISTONS. 


Bv  A\\  \\'.  Scott,  Jr. 


Mr.  President  and  ^lembers  of  The  Railway  Club  of  Pittsburgh : 

It  is  not  the  intention  nor  is  it  necessary  to  present  in  this 
paper,  any  new  data  as  to  the  effect  of  the  inertia  of  reciprocat- 
ing parts  of  a  locomotive  upon  the  rails  or  upon  the  operation 
of  the  locomotive  itself,  but  in  order  to  freshen  our  memories 
as  to  investigations  already  made  on  this  important  subject  and 
to  prove  the  positive  necessity  for  reducing  the  weight  of 
reciprocating  parts,  it  is  proper  at  this  time  to  review  briefly 
the  various  facts  brought  out  in  the  past. 

Present  Attempts  and  Results  in  the  Counterbalancing 
of  Locomotives. 

In  1896  a  committee  of  the  blaster  ^Mechanics  Association 
filed  a  report  on  "Reduction  of  Weight  of  Reciprocating  Parts 


in  Locomotives"  which  ended  as  follows, — "It  must  be  borne  in 
mind  that  these  dcsig-ns  (referring  to  built  up  i)istons,  wrought 
iron  cross  heads,  etc.)  were  adopted  because  of  their  low  first 
cost  and  cheapness  of  maintenance  and  the  (luestion  of  weight 
was  considered  of  secondary  importance,  and  your  committee 
has  not  been  able  to  learn  of  any  method  of  design  or  construc- 
tion, that  has  yet  been  brought  out  by  means  of  which  the  weight 
of  reciprocating  parts  can  be  materiall}'  reduced  without  entail- 
ing considerable  increased  costs  over  former  methods  of  con- 
struction." In  1896  then,  cost  came  first  and  w^eight  second, 
but  in  19 14,  with  the  tremendous  increase  in  tonnage,  weight  of 
locomotives,  wheel  loads,  etc.,  the  question  of  weight  has  become 
as  important  if  not  more  important,  than  first  cost,  and  it  is 
the  intention  to  explain  later,  the  methods  by  which  the  views 
of  this  committee  can  be  met. 

It  is  a  simple  problem  to  counterbalance  the  revolving  parts 
of  a  locomotive  to  obtain  a  good  vertical  balance,  and  it  would 
be  an  easy  matter  to  counterbalance  the  entire  weight  of  the 
reciprocating  parts  of  a  steam  locomotive  to  obtain  a  perfect 
theoretical  horizontal  balance,  but  unfortunately,  the  vertical  dis- 
turbance on  the  rails,  alwavs  dangerous,  is  increased  in  propor- 
tion to  the  amount  added  to  the  counterbalance,  necessary  for 
the  revolving  parts.  This  condition  has  led  to  the  practice  of 
adding  an  "overbalance"  varying  from  30%  to  75%  of  the  total 
weight  of  the  reciprocating  parts,  or  more,  to  the  counterbalance 
necessary  for  revolving  parts  alone. 

The  Influence  of  Heavy  Reciprocating  Parts. 

So  far  as  balance  is  concerned,  the  modern  electric  loco- 
motive is  almost  perfect  for  there  are  no  reciprocating  parts 
to  be  partly  or  fully  balanced.  The  connection  rods  where  used, 
are  ''rotating  links  between  rotating  elements"  and  as  all  w'eights 
are  revolving  the  locomotive  can  be  counterbalanced  perfectly 
for  all  speeds.  Hence  the  draw  bar  pull  is  practically  constant, 
the  weight  on  drivers  is  constant,  there  is  no  hammer  blow  on 
the  rail  and  the  locomotive  is  capable  of  much  greater  speed 
with  safety  than  the  most  perfect  reciprocating  steam  locomotive. 

As  evidence  of  this,  the  record  of  over  130  miles  per  hour 
made  by  electric  locomotive  on  Berlin-Zossen  Lines  in  Germany 
in  1903,  has  not  been  equalled  by  any  reciprocating  steam  engine 


in  this  country  or  abroad :  the  fastest  time  for  a  steam  loco- 
motive of  which  there  is  authentic  evidence  being  that  made  on 
the  S.  F.  &  \\'..  ?^Iarch  ist,  1901.  of  107.9  ^^-  ?•  H.  and  that  for 
a  very  short  run. 

It  is  said  that  the  speed  of  a  steam  locomotive  is  limited 
to  the  steam  capacity  of  its  boiler,  and  to  a  certain  extent  it  is 
true,  but  it  is  evident  that  any  locomotive  operated  by  steam 
would  be  liable  to  "jump  the  track"  at  a  speed  of  130  miles  per 
hour  for  the  reason  that  the  vertical  pressure  on  the  rail,  due  to 
the  centrifugal  force  of  the  overbalance  in  driver,  increases  as 
the  square  of  the  velocity  regardless  of  what  proportion  of 
reciprocating  parts  weight  is  counterbalanced,  and  in  every  case 
there  is  a  natural  effort  on  the  part  of  the  wheels  carrying  the 
overbalance  to  rise  from  the  rails  at  high  speed.  Professor 
W.  F.  M.  Goss  proved  this  to  be  an  absolute  fact  through 
experiments  in  locomotive  testing  laboratory  at  Purdue  Univer- 
sity. It  was  also  proven  in  the  locomotive  testing  plant  at  St. 
Louis  \\'orlds  Fair  in  1904.  In  the  latter  case  the  drivers  of 
one  engine  actually  left  the  rails  at  every  revolution  at  ordinary 
high  speed  while  every  engine  tested  shows  great  variations  in 
weight  on  the  drivers. 

In  A'ol.  XII,  Part  3.  Page  65.  proceedings  American  Rail- 
way Engineering"  and  jMaintenance  of  ^^'ay  Ass'n  191 1,  are 
given  the  necessary  data  to  figure  the  counterbalance  disturbance 
of  a  number  of  locomotives  typical  of  those  in  use  in  the  United 
States,  and  it  has  been  shown  that  at  80  miles  per  hour,  a  speed 
Avhich  is  by  no  means  infrequent  for  many  passenger  locomotives, 
the  impact  due  to  overbalance  alone  in  the  case  of  many  engines, 
is  nearly  100%  ;  in  case  of  quite  a  number  over  135%.  one  engine 
being  over  152%.  \\'hen  the  counterbalance  disturbance  is  over 
100%,  the  drivers  actually  lift  from  the  rail  when  the  counter- 
weight is  up,  and  when  down,  produce  a  true  hammer  blow,  the 
force  of  which  is  actually  dangerous. 

!Mr.  F.  J.  Cole,  while  ^lechanical  Engineer  of  the  B.  &  O. 
Railroad,  made  some  interesting  tests  (Am.  Eng.  R.  R.  Journal, 
Vol.  LXIII,  Xo.  5,  page  201.  Alay.  1894,  which  also  showed,  to 
summarize  briefly,  that  counterbalancing  necessary  to  offset  the 
weights  of  revolving  parts  and  proper  proportion  of  reciprocat- 
ing parts,  lifts  the  main  drivers  oft'  the  rails  at  ordinary  high 
speeds  (50  miles  per  hour  for  freight  locomotives).     In  making 


a  coiiiparisnii  in  effect  between  "litilit"  and  "heavy,"  compara- 
tively spcakino".  reciprocatins'  i)arts.  he  tises  the  following: 

"Eight     (8)     wheeled    engines    having    fonr     (4)     coupled 
drivers  and  four  (4)  wheeled  trucks. 

Diaiueter  Drivers  — 60" 

Size   Cylinders  — 18"  x  24" 

Weight  on   Drivers  — 72300  pounds 

Steam   Pressure  — 160  pounds 
Weights  of  Reciprocating  Parts: 

]:*iston  and  Rod  — 285  pounds 

Heavy  634  pounds     Cross  Head  — 138  pounds 

One  Half  ]\Iain  Rod  — 211  pounds 

634  pounds 

Piston   and   Rod       '  — 219. 56  pounds 

(using  solid  plate  piston) 
Light  420  pounds       Cross  Head  —  92.73  pounds 

One  Half  ]\Iain  Rod — 107. 50  pounds 

419.79  pounds 

and  shows  that  at  60  miles  per  hour,  the  alternations  of  w^eight 
during  one-half  revolution  for  heavy  parts  is  63920  pounds  the 
actual  w^eight  on  the  drivers  being  40340  pounds  minimum  and 
104260  pounds  maximum,  as  compared  to  alternations  of  weight 
during  one-half  a  revolution  for  the  lighter  parts  45592  pounds, 
the  actual  weight  on  drivers  being  49504  pounds  minimum  and 
95096  pounds  maximum.  These  determinations  were  made  be- 
fore rolled  and  forged  pistons,  and  hollow  piston  rods  were  in 
vogue.  Doubtless  the  reciprocating  parts  could  now  be  designed 
to  be  much  lighter  than  419.79  pounds. 

It  is  necessary,  of  course,  to  balance  the  reciprocating  parts 
so  that  the  engine  will  not  buck  or  plunge  and  will  have  a  fairly 
constant  draw^  bar  pull  1)ut  in  the  light  of  present  day  knowl- 
edge, the  old  idea  of  using  heavy  reciprocating  parts  simply 
because  they  are  strong  and  cheap,  seems  like  putting  the  cart 
before  the  horse.  It  is  evident  w^ithout  argument,  that  the 
maximum  weight  on  drivers  should  be  figured  for  a  higher 
speed  than  the  locomotive  makes  on  ordinary  runs,  because  the 
static  driver  load  in   steam   locomotives,   unlike  that   in   electric 


locomotives,  is  no  indication  whatever  of  the  blow  transmitted 
to  the  rail  at  speed,  and  has  little  to  do  with  the  effect  on  track, 
unless  the  static  load  is  excessively  high  and  causes  a  crushing- 
of  the  rails  due  to  rotating  effect.  The  important  fact  is  that 
the  overbalance  in  the  driver,  hammers  the  rail  when  the  loco- 
motive is  in  motion.  The  greater  proportion  of  broken  rails 
occur  during  freezing  temperatures.  Many  of  them  are  diagnosed 
as  "crystallized."  Let  it  be  here  stated  that  rails  do  not  crystal- 
lize :  such  rails  are  broken  by  the  centrifugal  force  of  the  over- 
balance coming  at  a  time  when  the  track  is  frozen  rigid  and 
cannot  cushion  the  shock.  To  reduce  the  overbalance  blow  is  to 
reduce  the  number  of  broken  rails. 

THE  AD\^\NTAGES  OF  THE  ROLLED  STEEL  PISTON. 

(a)  Li  Reducing  Weight  of  Reciprocating  Parts. 

(b)  Jn  Reducing  Cylinder  Wear. 

Would  it  not  be  wise  to  rule  that  no  locomotive  (let  us 
say  passenger  at  70  ]\L  P.  H. ;  freight  at  45  j\L  P.  H.)  shall 
have  an  impact  on  rail  due  to  overbalance  of  more  than  30%  of 
the  static  weight  on  tlie  (h'ivers?  This  is  much  better  than  the 
ordinary  American  practice  although  it  is  strictly  followed  by 
the  Pennsylvania  Lines  East  of  Pittsburgh  whose  maximum 
weight  on  one  driving  wheel  is  32,500  pounds.  No  engine,  is 
allowed  to  show  more  than  30  %  dynamic  augment  (at  the  speed 
mentioned)  or  9.750  pounds  per  wheel.  That  such  a  rule  is 
not  a  hardship  is  proven  by  the  fact  that  some  of  the  German 
Railways  allow  only  15%  dynamic  augment  at  high  speeds. 
When  one  considers  the  fact  that  in  tiiis  country,  the  average 
is  about  62^%,  it  is  high  time  that  it  be  reduced. 

Having  made  the  rule  referred  to,  it  will  be  an  easy  task 
to  work  back  to  the  allowable  weights  for  reciprocating  parts  ; 
it  will  at  once  be  seen  that  the  ordinary  piston  rod,  piston  cross- 
head,  and  main  rod  will  not  do ;  that  it  will  be  necessary  to  go 
deeper  into  designs  and  stresses  than  was  the  custom  when 
lighter  locomotives  were  in  common  use  ;  it  will  be  found  that 
a  rolled  and  forged  piston  will  be  from  10  to  60%  lighter  than 
the  old  types ;  that  boring  the  piston  rod  will  reduce  its  weight 
about  25%  ;  that  the  substitution  of  a  good  alloy  steel  for 
ordinar}-    steel   will    reduce   the    weight   of   cross   head    from    10 
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to  30%  ;  that  /  shaped  main  rods  arc  not  only  lis^lUcT  Init  stronger 
than  those  of  rectangnlar  eross  section. 

Throngli  the  conrtesy  of  Air.  J.  T.  Wallis  of  the  Pennsyl- 
vania Railroad,  the  fornnila  for  calculating  counterbalances  rc- 
(|uire  1  at  tread  of  driving  wheel  for  Pennsxlvania  Railroad  loco- 
motives, is  here  given  : 

Method    of    Calculating    Counterbalance    Recjuired    at    Tread    (jf 
Locomotive  Driving  Wheel  for  Road  Service. 

The     Maintenance    of    Way    department    has    limited    the 
maximum  dynamic  augment  at  70  M.  P.  H.  to  9750  pounds  per 
\vh(^el,  which  is  30%  of  the  maximum  weight  of  driver  on  rail. 
Wr     =Total   weight  in   counterbalance  at  radius    (r). 
Wr     ^Total  weight  in  counterbalance  at  radius   (R). 
Wj      =Weight   revolving  jxirts   in   ])Ounds,   per  wheel. 
Wo      =  Weight   reciprocating  parts  in   pounds,   per  wheel. 
R        ^Radius  driving  wheel  in   inches. 
r  =Radius  crank   p'm   circle  in  inches, 

g         =  Acceleration  of  gravity  in  feet  f^cr  sec.  per  sec. ^2,2. 2 
loox  =%   reciprocating  parts  balanced. 

xWo   ^Weight  in  counterljalance    (  Wr )    above  that  for  revolv- 
ing parts. 

r 
Wr     =  W,  +  xW\,  and  Wr  =  —  (Wr  ). 

R 


n:=Xumber  revolutions  per  second:= 


R.  P.  Af. 


60 


4  II  -r  n-  X  W. 
Dynamic    Augment:= ==9750. 

I.2g. 

95-14 
WHience    xW.,==   


r  n- 

0544 


Wr=W 


r  n- 

9544)      r 

and  Wr  —  (  W ,  -I )   —  Desired  at  tread 

rn-)      R       of   wheel. 
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This  formula  is  based  on  dynamic  augment  of  30%.  If  it 
is  desired  to  work  lower  than  30%.  the  figure  9.750  pounds 
shown  above  can  be  changed  to  agree  with  percentage  of  driver 
load  agreed  upon. 

For  the  benefit  of  those  who  may  desire  to  calculate  the 
<lvnamic  augment  of  locoiuotives  already  in  service,  constants 
worked  out  by  Baldwin  Locomotive  A\'orks  will  be  useful  and 
are  here  given.  (  It  must  be  borne  in  mind  that  these  figures 
liave  been  worked  out  on  the  basis  that  speed  in  miles  per  hour 
equals  diameter  of  driver  in  inches.  ) 

Illustration :  26"    Stroke 

60      M.  P.  II. 
70"    Diameter  Driver 
Dvnamic  Augment     41  .7  \\  60" 


Stroke 


Dynamic 

Aug 

;ment 

29.1 

X  W 

32.3 

W 

35-5 

\\' 

38.5 

\\' 

41.7 

W 

44.Q 

w 

48.4 

w 

517 

w 

54-9 

w 

o- 


20" 

22" 

24" 

26"  41.7       W  At  Diameter   Speed 

28" 

30" 

32" 

34" 

^^'  =  Excess   weight   at    stroke   distance. 

A  rule  making  necessary  the  reduction  of  reciprocating 
Aveights  ma\-.  at  first  thought,  seem  to  be  a  harrlshi])  but  a  little 
reflection  will  show  that  to  do  otherwise,  even  though  it  adds  a 
trifle  to  the  first  cost  of  the  locomotive  is  to  be  "penny  wise 
and  pountl  foolish."  ( Let  it  be  stated  here  that  a  rolled  and 
iorged  steel  piston  will  not  increase  the  cost  of  a  locomotive.) 
The  value  of  all  the  reciprocating  parts  in  all  locomotives  in  this 
country  probably  does  not  exceed  1%  of  the  value  of  the  rails 
in  track  and  it  is  positive  economy  to  save  the  greater  invest- 
ment in  rails  by  lightening  the  weights  of  reciprocating  parts 
-which  represent  the  smaller  investment. 
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Iti  this  proq,Tcssive  a<(e,  it  behooves  every  man  to  ascer- 
tain how  his  decisions  affect  his  entire  bnsiness  and  not  one 
particular  department.  It  develops  then  into  the  question 
whetlK'r  it  is  cheaper  to  lessen  the  dangerous  blow  on  the  rails 
bv  lightening  reciprocating  parts,  or  increase  the  weight  of  rail. 
One  thing  or  the  other  must  l)e  done  in  the  near  future. 

As  evidence  that  the  (juestion  of  lightening  reciprocating 
])arts  is  beginning  to  receive  the  attention  it  deserves,  it  is  only 
iiecessar\'  to  mention  two  specific  cases  recently  described  in 
the  technical  i)apers.  The  first  is  that  of  the  Pennsylvania  Rail- 
roafl  which,  at  its  Altoona  Shops,  has  recently  developed  the 
efficient  t\pes  E^is — K-_i  and  Lis  locomotives.  They  are  worthy 
of  most  careful  study  by  engineers  and  laymen  interested  in 
steam  engines  ;  their  reciprocating  parts  are  said  to  be  the  lightest 
ever  used  in  an  American  locomotive  having  the  same  size 
cvlinders.  The  pistons  are  of  one  piece  solid,  forged  and  rolled 
from  35  to  50%  O.  H.  Steel  untreated,  made  by  the  process 
about  to  be  described,  and  are  almost  50%  lighter  than  the  type 
which  the\-  superseded,  the  piston  for  E^s  (4-4-2  Type)  23 >^" 
cvlinders  weighing  144  pounds  finished.  Each  piston  carries  two 
packing  rings  of  cast  iron  sprung  into  their  grooves  in  the  usual 
manner.  Although  very  light,  they  have  proven  their  ability  to 
resist  extraordinary  shocks,  because,  wdiile  the  type  of  piston 
having  a  cast  iron  bull  ring  bolted  to  a  cast  steel  center  some- 
times fractures  during  very  low  temperatures  on  account  of 
steam  condensing  in  the  cylinders,  the  solid  rolled  steel  piston 
has  given  no  trouble  under  exactly  the  same  conditions ;  in  fact, 
one  case  was  reported  wdiere  the  shock,  instead  of  bending  or 
breaking  the  piston,  was  transmitted  to  the  main  rod  which  bent 
three  inches  out  of  line  and  worked  in  that  condition  to  the  end 
of  the  division  where  the  deflection  was  detected. 

The  other  case  is  that  of  2-10-2  freight  locomotives  built  by 
Ealdwin  Locomotive  Works  for  Chicago.  Tkirlington  &  Quincy. 
cylinders  30"  diameter,  32"  stroke.  In  19 12,  several  of  these 
locomotives  were  built  which  ])roved  their  efificiency,  but  the  re- 
volving and  reciprocating  parts  were  so  massive  that  the  drivers 
(60"  in  dianieter)  could  not  accommodate  the  proper  counter- 
balance and  it  was  found  necessary  to  key  a  counter  weight  or 
■"bob"'  weighing  about  3000  pounds  to  the  main  axles,  the  main 
wdieel  being  heavy  en  pin  side  590  pounds  even  with  the  "bob." 
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These  locomotives  were  duplicated  in  1914  in  all  respects  except 
that  the  weights  of  reciprocating  and  revolving  parts  in  two  of 
them  were  reduced  so  that  not  only  was  the  counter  weight  on 
main  axle  unnecessary,  but  the  counterbalances  in  the  drivers 
were  reduced  about  4000  pounds  making  a  saving  in  dead  weight 
of  about  7000  pounds  each,  the  rated  tractive  effort  (71500 
pounds)  remaining  the  same  and  although  the  main  driver  is 
still  heavy  on  the  pin  side,  the  weight  has  been  reduced  35 
pounds  making  it  555  pounds  instead  of  590  pounds.  The  total 
weight  of  reciprocating  parts  in  the  locomotives  having  "bobs" 
on  the  axles,  is  2315  pounds:  in  the  locomotives  without  "bobs."' 
1936  pounds.  The  reciprocating  parts  are  about  16^  lighter  in 
the  latter. 

The  pistons  of  the  lighter  locomotives  are  Z  type:  the  steel 
center  being  riveted  to  a  cast  iron  bull  ring  carrying  two  packing- 
rings.  It  is  probable  that  the  weight  of  reciprocating  parts 
might  have  been  still  further  reduced  had  a  solid  piston  been 
used. 

It  is  interesting  to  note  in  passing,  that  the  P.  R.  R.  loco- 
motives mentioned,  as  well  as  the  lighter  C.  15.  &  O.  locomotives, 
are  fitted  with  bored  piston  rods  and  that  the  main  and  side  rods 
are  I-Beam  section  while  the  driving  and  trailing  axles  on  the 
P.  R.  R.  locomotives  are  bored  from  one  end  to  the  other  to 
facilitate  quenching  and  tempering. 

]^Iethod   of  ^Manufacture. 

If.  then,  the  decided  advantage  of  lightening  reciprocating 
parts  has  been  proven,  it  is  interesting  to  note  that  a  new 
method  of  manufacturing  pistons  has  been  developed  by  means 
of  which  a  saving  in  weight  of  10  to  50%  or  possibly  more  for 
certain  types,  can  be  accomplished.  The  process  has  been  worked 
out  by  the  Carnegie  Steel  Company  at  its  Homestead  Car  Wheel 
Plant  where,  among  other  circular  sections,  pistons  are  made 
practically   from   "ore  to  finished  product." 

The  ingots  arc  cast  according  to  usual  ojjen  hearth  furnace 
practice  in  moulds  22"  x  22"  and  about  (->  to  7  feet  long.  After 
stripping  and  soaking  in  the  furnaces  at  Blooming  Mills  in  the 
customary  way.  the  ingots  are  rolled  into  round  blooms  15"  in 
diameter  (  See  Fig.  Xo.  1  )  and.  while  hot.  (  See  Figure  Xo.  2  ) 
sheared  into  discs  or  "cheeses"  of  the  proper  weight  to  produce 
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iIk-    rL-(|uii'0(l    section    1)\      further     forging-    and     rolling    to    he 
descrihed    later. 


FIG.  1. 


FIG.  2. 

At   this  point  your   attention   is   called  to  the   forging   and 
rolling  work  done  on  the  steel  used,  through  the  reduction  of  a 
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22"  X  22"  ingot  into  a  15"  round  in  the  lUcoming  ^lill.  This 
reduction  represents  a  very  important  refinement  of  the  rough 
cast  ingot  into  a  forged  product  of  uniform  and  sound  struc- 
ture, which  is  far  superior  in  its  adaptabihty  for  the  final  forging- 
operations  than  a  raw  casting  of  steel. 

There  may  arise  in  your  mind,  the  question  why  these  blocks 
are  sheared  from  rolled  rounds  into  the  form  of  discs  rather 
than  from  flat  slabs  into  the  form  of  squares,  as  made  for 
annular  sections  at  Homestead  and  other  plants  some  }ears  ago. 
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FIG.    2A. 

(See  Figure  Xo.  2A)  The  answer  is  the  keystone  of  the  pres- 
ent day  success  of  rolled  steel  sections  such  as  passenger,  tender 
and  freight  wheels,  gears  for  electric  railways,  heavy  duty 
double  flange  crane  track  wheels,  etc.,  and  lies  in  the  fact  that 
the  outside  of  the  ingot  which,  according  to  the  nature  of  the 
elements  composing  it,  is  its  best  part,  finally  becomes  by  this 
process,  the  outside  or  periphery  of  the  section  while  the  center, 
naturally  the  weakest  part,  eventually  becomes  the  core  and  goes 
back  into  scrap.  It  is,  of  course,  understood  that  sufficient  dis- 
card has  been  made  from  the  rolled  round  bloom  to  insure  free- 
dom from  piping. 

The  discs  when  cold,  are  carefully  inspected  (See  figure 
Xo.  3  )  for  surface  or  rolling  defects  and  any  present  are  either 
chipped  out  cleanly  by  means  of  pneumatic  chippers.  or  the  disc 
is  scrapped.  From  the  Inspection  Yards,  the  discs  are  taken  to 
the  wheel  plants  and  in  the  case  of  pistons,  gear  blanks,  and 
other  sections  lighter  than  freight,  tender  and  passenger  wheels,. 
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arc  heated  in  a  continuous  i^ravity  furnace  insurinj;-  tlie  rolling;" 
of  each  (hsc  in  its  ])ro])er  order  at  a  unifr)rni  heat  (See  iMgurc 
No.  4.) 


FIG.  3. 


FIG.  4. 

By  means  of  a  steel  dog  running  between  two  rails,  the  disc 
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is  transferred  to  a  hydraulic  press  whose  function  is  to  pieree  a 
hole  considerably  smaller  than  the  rough  bore  desired  about  halt 
way  through  the  center  on  the  axis  of  the  disc  in  order  that  the 
disc  can  be  held  between  the  rolls,  on  a  pin.  until  the  hydraulic 
pressure  applied  grips  the  piece  and  forging  commences  (  See 
Figure  5).     The  Mills  were  designed  and  patented  by  Mr.  E.  E. 


FIG.  5. 

Slick  and  are  unique  in  that  they  are  the  iirst  of  their  kind  ever 
built  and  are  original  in  every  respect.  Each  mill,  of  whicli 
there  are  two,  is  composed  of  two  rolls  or  dies  facing  each 
other,  set  on  the  ends  of  two  shafts  which  are  out  of  line;  one 
mill  having  the  shafts  a])proximately  14'  and  the  other  approxi- 
matelv  7^  out  of  parallel.  It  is  evident  therefore  that  when  the 
dies  are  brought  together  before  the  shafts  turn,  the  disc  is  stib- 
ject  to  a  forging  action.  \Mien  sufficient  forging  has  taken 
place  under  a  hydraulic  pressure  starting  at  about  700.000 
pounds  and  intensiiied  to  3.000.000  pounds  maximum  at  the 
finish  in  the  larg;er  mill,  to  start  the  piece  into  the  contour  of 
the  die,  steam  power  furnished  by  a  2500  H.  P.  engine  is  applied 
to  revolve  the  roll  shaft  and  from  this  point  until  the  piece  is 
taken  from  the  rolls,  it  is  subject  to  both  rolling  and  forging 
action  wdiich   insures  close  grained,  well  worked  metal. 

In  passing,  it  is  interesting  to  note  the  extra  heavy  equip- 
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ment  necessary  to  work  steels  as  high  as,  in  some  cases,  95  car- 
bon, into  annular  sections. 

r.ed   riates  Weigh  — 164.000  pounds 

Entire  Weight  Including  engines  — 1,200,000  pounds 

Size  of  Die  Shafts  — 31" 

Size   Hydraulic   Cylinders  — 40"  dia.  x  24  stroke 

Outside  Diameter  Rolling  Uearing — 6'  o" 

Diameter  of  Die  — 5'  10" 

Size  of  Rollers  — 5"  dia. 

After  rolling,  the  piece  is  put  through  a  shear  which  auto- 
matically frees  it  of  the  "flash"  which  is  usually  present  in  a 
flat  forging.  In  the  same  machine,  the  core  previously  men- 
tioned as  having  been  in  all  cases  the  center  of  the  ingot,  is 
punched  out  (See  Figure  No.  6)  to  make  the  rough  bore  thus 
freeing  the  steel  of  any  undesirable  segregation  that  may  happen 
to  be  present  after  the  discard  from  the  round  bloom  has  been 
made  at  the  Blooming  Mill  shears. 


FIG.  6. 


An  experiment  was  made  to  trace  the  movements  of  the 
center  of  the  ingot  during  the  process  of  manufacturing  an 
annular  section.     A  bar  of  copper  i"  in  diameter  was  inserted 
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in  a  hole  drilled  throui;h  the  axis  of  the  disc  while  c<jld.  The 
disc  was  heated  and  worked  in  the  usual  manner.  After  the 
core  had  been  piuiched  out,  it  was  split  longitudinally  with  the 
copper  bar.  The  latter  was  found  to  have  varied  from  its 
original  position  slightly  less  than  an  inch  ;  the  maximum  varia- 
tion from  the  center  line  occurring-  about  half  way  through  the 
section,  indicating  that  the  steel  had  been  thoroughly  worked 
all  the  way  through. 

After  punching  the  bore,  the  piece  is  rough  turned  on  the 
periphery,  on  the  edges  of  the  rim  and  on  both  faces  of  hub  in 
order  that  any  scale  or  surface  defects  may  l)e  eliminated  and 
clean   sound   metal  assured. 

After  passing  final  inspection,  the  product  is  ready  for  ship- 
ment.    The  method  just  described  refers  only  to  ])late  pistons. 

Solid  plate  pistons  are  not  new,  steel  casting  in  this  form 
having  been  used  as  long  ago  as  1900  in  Europe  and  are  now 
used  more  or  less  extensively  in  this  countr}-  in  low  pressure 
cylinders  of  compound  engines  where  the  diameters  are  such 
that  the  weight  of  a  box  or  double  wall  piston  would  be  prohibi- 
tive. This  brings  to  mind  the  interesting  question  of  the  wear 
of  the  piston  against  the  cylinder.  It  is  commonly  believed  that 
pistons  wear  the  bottom  of  cylinders,  but  a  close  investigation 
will  show  that  a  fair  percentage  of  cylinders  wear  on  the  top, 
due  in  part,  to  improperly  lined  guides,  loose  cross  heads  and  to 
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the  fact  that  when  the  locomotive  is  working-  under  steam,  the 
pressure  works  first  under  the  piston  rings  and  tends  to  throw 
the  piston  upward  against  the  top  of  the  cyhnder.  It  is  no 
doubt  true  that  a  steel  piston  working  in  a  cast  iron  cylinder 
will  score  or  cut  the  latter  ;/  fhcy  come  in  contact  and  with  this 
contingency  in  mind,  almost  all  American  designing  engineers 
bolt  or  rivet  a  cast  iron  bull  ring  to  a  steel  center  (See  Figure 
No.  7 ) ,  the  former  being  provided  with  grooves  for  cast  iron 
piston  rings. 

Construction  Recommended. 
There  have  been  some  noteworthy  diversions  from  this 
practice  however,  particularly  on  locomotives  operated  by  the 
Norfolk  &  Western  Railway.  One  method  is  to  pour  molten 
iron  (See  Figure  No.  8)  into  a  groove  machined  in  the  face  of 
the  piston.  Another  is  to  pour  molten  bronze  in  the  same  man- 
ner (See  Figure  No.  9),  afterwards  turning  in  a  lathe  to  the 
proper  diameter.  Both  of  these  types  are  said  to  operate 
efificiently  but  it  is  not  the  easiest  task  in  the  shop  to  replace  the 
worn  down  bearing  surface  as  the  shrinkage  of  metals  must  be 
well  understood  bv  the  workmen  in  order  to  get  a  tiffht  fit.     It 
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is  suggested  here,  therefore,  that  the  practice  followed  by  design- 
ers of  heavy  stationary  engines  be  followed  in  using  solid  rolled 
steel  pistons  in  locomotives.  That  is,  to  cut  one  or  more  dove- 
tailed grooves  in  the  face  of  the  piston,  insert  segments  of  good 
malleable  bearing  metal  and  hammer  it  solidly  into  the  dove- 
tailed grooves  (See  Figure  No.  lo).  This  has  the  added  advan- 
tatT-e  of  forming  an  oil  groove  or  pocket  between  piston  rings 
and  bearing  metal  face.  It  has  also  been  found  that  bearing 
metal  in  face  of  piston,  polishes  the  cylinder  walls  thus  facilitat- 
ing lubrication.  Another  suggestion  is  two  rings  of  bearing 
metal.  (See  Figure  Xo.  ii) 


P/POPOSED  POLLEP  STEEL  PISTVN 


FIG.    11. 

The  solid  rolled  steel  pistons  for  the  Pennsylvania  Railroad 
just  described  (See  Figure  No.  12).  are  used  with  extended 
rods   which  have  the  advantage  of  reducing  cylinder  wear  and 
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simplifying-  lu1)rication.  The  extended  rods  in  use  some  years 
ago.  which  were  discarded,  are  not  to  be  compared  with  those 
in  use  on  the  latest  types  of  engines,  for  the  old  rods  and  pistons 
were  much  too  heavy,  the  pressure  on  front  bearing  being  as 
high  as  50  pounds  per  square  inch  while  the  new  type  of 
extended  rod  has  a  pressure  on  the  front  bearing  of  only  10 
pounds  per  square  inch. 

The  old  types  of  extended  rods  were  of  no  particular  yalue 
in  saturated  steam  locomotives  where  good  cylinder  lubrication 
was  comparatively  easy  to  obtain.  \\'ith  superheated  steam, 
however,  a  very  dififerent  condition  prevails  as  to  cylinder 
lubrication  and  it  is  the  part  of  discretion  to  prepare  for  the 
contingency  that  when  the  engine  is  drifting  long  distances,  the 
cylinders  may  not  be  properly  lubricated. 

If  then  there  may  be  times  under  certain  conditions  when 
the  cylinder  is  comparatively  dry  with  the  piston  riding  on  the 
cylinder,  it  is  certainly  better  practice  to  have  an  anti-friction 
metal  in  contact  with  the  cylinder  rather  than  even  the  best 
of  cast  iron,  so  that  wear  will  be  reduced  to  a  minimum  and 
scoring  eliminated. 

For  this  reason  it  is  recommended  that  solid  steel  pistons 
(unless  supported  by  an  extended  rod)  be  faced  as  before  men- 
tioned with  a  bearing  metal  that  will  not  only  stand  a  tempera- 
ture of  618°  F..  but  will  also  be  malleable  enough  to  permit  of 
hammering  in  segments  into  dovetail  grooves.  We  have  made 
laboratory  tests  of  a  new  bull  ring  metal  which  showed  an 
"exuding"'  point  of  1150°  F..  an  average  scleroscope  hardness 
of  8,  and  which  can  be  easily  peened  into  a  dovetailed  groove 
34"  to  ^^"  deep. 

This  is  not  an  experiment,  for  pistons  as  large  as  50"  in 
diameter,  faced  with  bearing  metal,  are  in  use  in  many  of  the 
heavy  duty  rolling  mill  engines  in  the  vicinity.  Such  a  piston 
weighing  3400  ]x)unds  may  be  found  in  operation  at  the  Home- 
stead Steel  \\'orks. 

Time  and  test  will  prove  whether  the  bearing  metal  men- 
tioned will  stand  the  ravages  of  superheated  steam  but  it  is 
safe  to  assume  that  if  it  will  not  do.  another  bearing  metal 
can  be  developed  which  will  be  satisfactory.  We  have  known 
for  many  years  that  the  proper  kind  of  bearing  metal  will  reduce 
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frictiiin  and  losses  by  friction  in  locomotive  cylinders  arc  more 
than  a  mere  tritle. 

It  lias  been  sui^i^ested  that  rolled  and  forced  ])istons  be 
faced  with  a  cast  iron  rin^'  like  ])iston  rin}:;s  except  wider,  set 
in  a  <;roove  '/x"  less  in  depth  than  the  thickness  of  the  rini;" ; 
the  rinL(  to  be  halved,  or  in  three  sej^nients.  and  when  assembled 
in  piston,  to  be  slis;htl}'  less  in  diameter  than  the  cylinder.  'I'his 
scheme  shonld  work  whether  the  bearing-  rinj;s  are  fastened  to 
the  ])iston  or  simply  held  in  ])laces  by  the  c}linder  walls.  It  has 
a  distinct  ad\'antame  in  ease  of  replacement  of  bearint^'  face  as 
well  as  being"  economical. 

^Tany  ways  can  be  worked  out  Ijy  which  a  forged  and  rolled 
steel  center  can  be  attached  to  cast  iron  bull  rings,  such  as  the 
use  of  retaining  rings  or  spring  keepers,  but  if  cylinder  bush- 
ings or  cylinders  arc  to  be  protected  against  excessive  wear, 
an  anti-friction  face  is  the  logical  progression.  It  is,  of  course, 
impossible  to  roll  a  box  piston  or  any  other  kind  than  one  having 
a  single  ])late.  It  is  possible  to  roll  centers  that  are  intended 
to  carry  a  cast  iron  bull  ring  but  the  tendenc\'  of  the  times  is 
to  reduce  the  number  of  parts  as  well  as  the  weight,  and  there- 
fore the  solid  forged  and  rolled  steel  piston  takes  its  place  as 
the  latest  development  in  this  line. 

PRESIDEXT  :  Gentlemen,  the  paj^er  is  now  open  for  dis- 
cussion. 

MR.  T.  T.  COPELAXD:  Mr.  President,  with  regard  to 
forged  and  rtjlled  steel  pistons,  it  has  been  shown  that  the 
weights  of  the  reciprocating  parts  can  be  greatly  reduced  with- 
out weakening  the  locomotive  or  increasing  its  cost.  Steel  pis- 
tons are  being  used  in  a  65  ton  switching  locomotive  at  the 
Homestead  Plant  of  the  Carnegie  Steel  Company  and  have 
proA^en  very  satisfactory. 

The  cylinders  on  the  locomotive  I  refer  to  are  20"  x  26", 
the  left  cylinder  was  re-bored,  and  in  the  right  cylinder  the 
piston  was  fit  to  the  cylinder  which  was  worn  about  1/32"  on  the 
bottom  of  cylinder. 

A  soft  metal  7/16"  x  ly^"  dovetailed  in  the  walls  of  the 
piston  i3/i''»"  from  the  packing  rings  and  extended  1/16"  by 
the  walls  of  the  piston  in  order  to  prevent  the  steel  piston  from 
bearing  on  the  cvlinder. 


The  weight  of  cast  iron  pistons  used  prior  to  the  steel 
pistons  was  279  pounds,  weight  of  steel  piston  175  pounds,  or  a 
difference  of  104  pounds,  per  piston. 

This  locomotive  made  about  1370  miles,  pistons  were  re- 
moved and  examinations  showed  no  wear  on  soft  metal. 

I\IR.  B.  F.  FAUXCE:  Air.  President,  we  have  manufac- 
tured several  hundred  piston  heads,  very  successfully,  and  turned 
out  a  very  good  product,  and  to  the  satisfaction  of  our  custom- 
ers. We  reduced  the  weight  very  materially  from  anything  that 
they  had  previously  used  in  the  same  type  of  engines. 

The  following  might  possibly  be  of  interest  to  those  who 
use  castings  and  not  the  forged  product ;  I  understand  that  where 
the  discard  or  the  loss  in  steel  castings  was  over  15%,  that  the 
loss  on  those  we  furnished  was  considerably  under  one.  per  cent. 
There  was  but  one  piston  rejected  out  of  several  hundred.  I 
understand  that  the  cost  of  niachining  the  rolled  steel  piston 
is  less  than  the  cost  of  machining  the  same  piston  from  a  rough 
steel  casting. 

The  forged  piston  comes  free  from  physical  defects;  there 
is  no  sand  nor  blow  holes;  but  good,  solid,  homogeneous 
material. 

These  pistons  can  be  furnished  in  diameters,  ranging  from 
12"  to  approximately  34",  providing  the  design  is  such  that  they 
can  be  forged.  There  may  have  to  be  some  changes  in  the 
design  of  cylinder  heads,  in  order  to  use  this  tvpe  of  piston. 

MR.  F.  E.  COOPER:  The  design  of  the  forged  steel 
piston  looks  pretty  good  in  several  respects.  There  is  trouble 
in  the  old  cast  steel  piston  of  the  follower  bolts  coming  out.  In 
this  piston  there  is  nothing  to  come  loose  at  all.  The  trouble  is 
in  getting  a  metal  as  a  wearing  strip  that  will  stand  the  super- 
heating, and  if  that  is  overcome  I  think  it  is  a  pretty  good  piston. 

MR.  H.  H.  MAXFIELD:  Mr,  President,  I  do  not  feel 
that  I  have  very  much  to  add  to  this  discussion  this  evening. 
The  speaker,  I  think,  has  brought  out  very  clearly  the  Pennsyl- 
vania practice  on  this  solid  steel  piston.  We  have  on  the  Pitts- 
burgh division  quite  a  number  of  the  Lis  engines,  equipped 
with  this  type  of  piston  but  we  have  not  had  them  in  service 
a  sufificient  length  of  time  for  me  to  be  able  to  say  anything 
as  to  the  performance  of  these  pistons,  though  personally  I  am 
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thoroui^liK-  satisfied  that  they  arc  S'jin<^  to  bo  successful  in  every 
wav.  The  H^)s  locomotives  which  have  been  referred  to  are  in 
service  almost  entirely  on  the  divisions  east  of  Altoona  and, 
as  far  as  I  know,  are  giving  splendid  satisfaction. 

I  would  like  to  ask  ^Mr.  Scott  to  explain  in  connection  with 
the  piston  rod,  just  why  the  bore  is  not  uniform. 

MR.  SCOTT:  When  first  forged,  extra  metal  is  allowed 
on  outside  of  piston  rod  on  both  ends  and  at  piston  seat.  The 
rod  is  then  bored  same  size  hole  from  end  to  end  and  reforged 
to  general  shape  shown  on  sketch,  which  thickens  the  walls  and 
decreases  the  bore  where  excess  metal  was  left  in  first  forging. 

MR.  :MAXFIELD:  Was  that  done  to  give  strength  at 
those  points  ? 

MR.  SCOTT  :     It  gives  strength  where  strength  is  needed. 

MR.  MAXFIELD :  W^e  use  the  extended  piston  rods,  and 
while  I  am  not  particularly  in  love  with  the  extended  piston  rods, 
at  the  same  time  in  this  case  it  seems  to  me  it  is  preferable  to 
the  use  of  the  bearing  metal.  I  am  afraid  that  with  the  use 
of  the  bearing  metal,  especially  with  the  superheated  locomotive, 
vou  are  going  to  run  into  trouble  on  account  of  the  metal  melt- 
ing out.  \\'hile  it  is  true  when  the  piston  is  originally  put  in 
service  it  would  probably  be  at  a  main  shop  and  no  doubt  the 
mixture  of  the  metal  would  be  chemically  correct  and  the  pro- 
cess of  applying  it  would  be  exact,  yet,  in  the  case  of  repairs, 
in  a  great  many  instances,  the  work  would  have  to  be  done  at 
outlying  points  and  }-ou  w^ould  stand  a  pretty  good  chance  of 
running  into  inferior  metals  and  poor  workmanshi])  in  getting 
the  metals  in.  Therefore  I  think  that  the  extended  piston  rod 
is  the  best  solution. 

MR.  THEO.  HERMAXSOX:  There  is  one  point  I 
would  like  to  be  clear  on.  In  using  this  style  piston  is  it  not 
necessary  to  change  the  design  of  the  heads,  that  is,  to  put 
this  type  of  piston  in  the  present  locomotive,  is  it  not  also  neces- 
sary to  put  in  a  new  type  of  head. 

MR.  SCOTT :  It  is  necessary  to  change  the  heads  and 
therefore,  it  is  suggested  that  the  light  forged  and  rolled  steel 
piston  be  arranged  for  in  designs  for  new  locomotives.  It  is 
rather  a  difficult  job  to  fit  such  a  piston  to  old  equipment  but 
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it  is  a  simple  matter  to  design  the  cyliiifler  heads  i,n  new  equip- 
ment to  fit  the  piston.  We  will  be  glad  to  co-operate  with  any 
railroad  in  designing"  a  light  forged  and  rolled  steel  jMston  to 
be  applied  to  new  locomotives. 

AIR.  X.  W.  STORER:  Air.  President,  I  don't  quite  see 
that  I  can  add  anything  to  the  discussion  this  evening.  The 
only  excuse  I  could  have  for  speaking  w^ould  be  to  bring  in  the 
subject  of  electric  locomotives  which  has  been  touched  upon 
very  briefly  in  the  ])a])er,  but  the  discussion  at  present  seems  to 
be  centered  more  on  cross-heads  and  other  objectionable  features 
in  the  steam  locomotive,  all  of  which  are  lacking  in  the  electric 
locomotive.  There  are,  however,  a  few  questions  that  arise  in 
my  mind  on  which  I  should  like  an  answer  from  some  of  the 
manv  experts  who  are  here.  What  is  the  effect  of  the  hammer 
blow  from  the  unbalanced  reciprocating  parts  on  the  rail  ?  Does 
it  produce  an  indentation  ?  Does  it  bend  the  rail  or  does  it 
produce  its  worst  effect  on  the  road-bed  ?  I  should  also  like 
to  know  what  is  the  eft'ect  on  the  rail  from  the  driver  weights 
which  are  now  used  by  some  railroads — say  for  instance,  32,500 
pounds  per  wheel  ?  Does  that  tend  to  roll  out  the  rail  head  and 
how  much  does  it  add  to  the  cost  of  maintenance  of  the  road-bed 
over  wdiat  would  be  required  if  the  same  total  weight  on  drivers 
were  distributed  among  25%  more  wheels  without  adding  to 
the  rigid  wheel-base?  Also  I  should  like  to  know  what  is  the 
difference  ni  effect  on  the  rails  between  large  drive  wheel  and 
small  one  having  a  given  total  weight  applied  to  them  ? 

PROF.  L.  E.  EXDSLEY:  In  regard  to  the  effect  on  rail 
of  the  unbalanced  weight  or  that  part  of  the  counter  balance 
which  is  added  to  balance  a  certain  percent  of  the  reciprocating 
parts,  I  will  say  that  you  can  add  enough  of  this  weight  to  lift 
the  wheel  off  the  rail  if  the  speed  is  high  enough.  In  some 
tests  carried  on  some  years  ago  on  the  first  locomotive  at 
Purdue,  it  was  found  that  400  pounds  in  excess  of  that  neces- 
sarv  to  balance  the  revolving  parts  will  cause  the  locoiuotive 
driver  to  leave  the  rail  at  a  speed  of  310  revolutions  per  minute 
or  for  this  locomotive  that  had  drivers  of  63  inches  in  diameter, 
Avas  58  miles  per  hour. 

This  400  pounds  was  considered  at  the. radius  of  the  crank 
which  on  this  locomotive  was  12  inches.  The  actual  weight  was 
less  than  400  pounds  as  the  radius  of  the  center  of  gravity  of 
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iIk-  ciiunlcr  balance  was  somewhat  <;realer  than  the  crank  rachns. 
On  the  modern  locomotive  it  would  require,  however.  ])rol)al)ly 
twice  JOO  i)ounds  to  lift  the  wheel  from  the  rail  as  the  weij^ht 
on  the  driver  on  which  these  tests  were  made  was  only  14,000 
])ounds  ])er  driver  and  some  of  tlic  modern  locomotives  have 
twice  that,  v^o  that  in  the  ])resent  locomotive  we  would  have 
to  be  rather  careless  in  the  counterl)alancint;"  of  the  locomotive 
in  order  to  lift  the  wheel  from  the  rail.  Especially  is  this  true 
when  we  consider  that  we  have  a  greater  number  of  drivers  on 
most  locomotives,  to  distribute  the  weight  among'.  The  1(jco- 
motive  ui)on  which  these  tests  were  made  was  an  American 
type   which   had   four  drivers. 

The  method  of  conducting  the  tests  referred  to  was  to  ]jass 
a  small  wire  thirtx -seven  thousandths  of  an  inch  in  diameter 
between  the  driver  and  the  supporting-  wheel  of  the  testing  plant. 
]\y  having  the  driver  notched  at  two  places,  00  degrees  apart, 
with  chisel  marks  of  distinctive  character,  the  impression  on  the 
wire  could  be  connected  up  with  the  position  of  the  counter- 
balance. It  was  found  that  the  driver  left  the  carrying  wheel 
usually  just  after  the  counterbalance  passed  its  vertical  ])Osition. 

1  am  sure  that  we  are  all  ver\-  much  interested  in  anything 
that  will  lighten  the  reciprocating  parts  and  this  piston  seems 
a  step  in  that  direction.  Also  the  inserting  of  the  composition 
ring  of  metal  around  the  piston  may  be  soniething  that  will 
more  than  pay  for  the  expense  as  it  no  doubt  will  save  the  wall 
of  the  cylinder  should  the  piston  get  in  contact  with  the  cylinder. 
I,  however,  do  not  see  how  you  could  gain  much  in  a  cylinder 
that  was  worn  elli])tical,  you  might  make  this  part  of  the  piston 
lit  the  cylinder  very  closely  by  hammering  the  composition  metal 
to  fit  the  cylinder.  But  what  are  you  going  to  do  about  the 
rings  ? 

I  am  very  glad  to  have  been  here  tonight  and  I  think  Mr. 
Scott  has  shown  us  very  clearly  how  these  pistons  are  made.  It 
no  doubt  would  be  very  interesting  to  sec  the  operation  but  we 
have  seen  it  as  near  as  we  possibly  could  without  being  actually 
at  the  mill. 

^IR.  W.  L.  HL'DSOX:  Mr.  President,  I  don't  know^  that 
I  have  anything  to  say.  I  am  not  a  designer ;  I  am  an  operat- 
ing man.     Anything  that  can  be  done  to  reduce  the  weight  and 
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at  the  same  time  increase  the  efficiency  of  the  reciprocating  parts 
will  be  graciously  accepted. 

:\IR.  A.  W.  BYROX :  As  I  understand  it  those  pistons 
are  finished  all  over  to  size.     Is  that  right,  Mr.  Scott? 

MR.  SCOTT :     Yes ;  they  are  finished  on  all  surfaces. 

MR.  BYROX  :  Is  it  possible  to  roll  them  particularly  in 
the  plate  to  finished  size  in  order  to  save  machining? 

MR.  SCOTT  :  Xo  ;  so  many  difl:'erent  sections  are  required 
that  the  mill  cannot  run  any  great  length  of  time  on  one  parti- 
cular section  and  consequently  there  is  a  variation  in  the  pro- 
duct as  rolled ;  roughly,  the  variation  from  the  finished  size  is 
about  as  much  as  a  steel  casting  would  have,  possibly  a  little 
less  in  some  cases. 

MR.  L.  RICHARDSOX:  I  would  like  to  ask  how  high 
that  wheel  rises  ofl:  the  rail — for  what  distance? 

PROF.  EXDSLEY:  Some  of  the  tests  where  we  had, 
400  pounds  unbalanced  vertical  force,  the  wheel  remained  ofif 
the  rail  as  much  as  40  inches  (travel  of  the  wheel).  I  think 
the  maximum  distance  was  42  inches.  As  to  how  high  it  went^ 
I  cannot  say. 

^IR.  RICHARDS(3X  :  Xow  in  actual  practice  on  a  rail- 
road, do  you  really  believe  that  the  wheel  leaves  the  rail?  Don't 
you  think  the  spring  of  the  track  causes  it  to  follow  that  wheel 
and  prevent  the  hammer-blow  ? 

PROF.  EXDSLEY  :  The  wheel  no  doubt  would  not  leave 
the  rail  as  far  as  it  would  the  supporting  wheel  in  the  laboratory 
but  the  difference  in  ])ressure  would  be  there  just  the  same.  I 
wish  to  make  it  clear  that  in  order  to  get  the  wheel  to  leave 
the  rail  in  the  laboratory  tests,  an  excess  of  unbalanced  weights 
was  added.  In  fact  all  of  the  reciprocating  parts  were  fully 
balanced  and  66  percent  of  this  was  applied  to  one  wheel.  So 
that  in  actual  service  in  my  opinion,  no  locomotive  would  ever 
leave  the  rail  under  present  running  speeds. 

MR.  G.  M.  EAT(JX:  Mr.  Storer  requested  a  statement 
of  the  damage  effected  on  the  rail  by  an  over-counterbalance. 
Some  }ears  ago  the  Baldwin  Locomotive  Works  were  conduct- 
ing" a  trial  run  of  a  locomotive  on  the  customer's  tracks.  The 
greater  part  of  the  track  consisted  of  80-pound  rail,  but  a  cer- 
tain p(jrtion  had  been  recently  re-laid  with   Too-pound  rail.    Dur- 

.30 


31 


ini^-  the  test,  a  very  higli  speed  was  attained  on  the  lOO-pound 
section,  and  the  operation  on  this  heavy  rail  was  apparently 
satisfactory.  As  soon,  however,  as  the  locomotive  ran  onto  the 
8o-pound  rail  a  very  decided  disturbance  was  caused.  The  coun- 
terbalance produced  a  blow  heavy  enough  to  bend  the  rail  toward 
the  center  of  the  track,  the  results  being  shown  in  (Figure  13.) 
Mr.  Scott  stated  in  his  paper  that  the  pistons  were  normal 
steel.  I  should  like  to  ask  whether  these  pistons  were  annealed 
and  would  also  like  to  ask  whether  it  would  not  be  feasible  to 
still  further  reduce  the  weight  by  heat-treating  the  pistons. 
Great  stress  is  laid  in  the  paper  on  a  weight  reduction  of  one  or 
two-hundred  pounds,  and  a])parently  every  pound  removed  rep- 
resents a  great,  gain.  It  seems  to  me  quite  illogical  to  revamp 
a  considerable  proportion  of  the  design  of  a  locomotive  on  the 
basis  of  rolled  steel  pistons  and  at  the  same  time  fail  to  go  the 
limit  of  the  art  as  it  stands  today.  There  is  a  large  volume 
of  experience  to  draw  from  in  heat-treating  sections  such  as 
these  pistons,  and  I  believe  it  will  be  only  a  short  time  before 
the  designer  who  uses  a  normal  steel  piston  made  by  the  rolled 
process  will  see  his  design  superserled  by  a  heat-treated  piston. 

MR.  SCOTT:  The  pistons  in  service  have  not  been 
quenched  and  tempered  or  annealed.  Personally,  I  do  not  think 
heat-treating  would  be  of  any  advantage  to  the  piston  as  the 
sections  as  now  used  are  about  as  light  as  thev  should  be,  the 
plate  of  the  smaller  piston  illustrated  being  '2"  thick  immediately 
under  the  rim.  In  my  opinion,  it  would  not  be  feasible  to  reduce 
this  dimension  to  any  great  extent  by  any  form  of  heat-treatment. 
H-eat-treatment  would  seem  to  be  an  unnecessary  expense  in 
this  instance. 

MR.  HERMAXSOX:  In  looking  (^ver  this  new  type  of 
piston,  one  sees  that  it  is  without  a  doubt  a  better  piston  than 
the  solid  tyi>e,  providing  a  proper  method  is  used  of  fastening 
the  follower  to  said  piston. 

The  Marine  type  piston,  which  has  been  used  for  a  number  of 
years  and  is  made  of  cast  steel,  is  pretty  much  the  same  type 
as  this  shown  here  tonight.  They  use  the  following  method  of 
securing  the  follower : 

The  studs  are  made  with  a  shoulder  and  the  i^iston  is  coun- 
terbored  to  the  size  of  that  shoulder  and  dee])  enough  that  when 
said   stud   is   screwed    into  the  piston   the   shoulder   comes   flush 

32 


with  tlic  face  of  the  jMSton,  so  that  when  tlie  follower  is  put 
on  it  has  a  l)earinf^  surface  not  only  on  the  ])ist()n  surface,  but 
also  of  the  shoulder  of  that  stud,  and  it  is  therefore  im.])ossil)le- 
for  it  to  work  loose. 

The  follower  is  screwed  on  with  an  ordinary  nut  and  the- 
nut  is  secured  sometimes  by  drilling-  a  hole  through  the  nut  and 
stud  and  one  continuous  wire  inserted  through  all  the  nuts 
around  the  wdiole  circle,  thus  making  it  impossible  for  a  stud 
or  nut  to  ever  work  loose. 

This  method  enables  the  railroads  to  use  this  type  of  piston 
without  any  danger  of  working  loose. 

MR.  A.  STLXKI:  The  subject  has  been  pretty  well 
covered  so  that  I  haven't  much  to  add.  However.  I  wish  to 
emphasize  as  strongly  as  possible  that  the  reciprocating-  parts 
cannot  be  counterbalanced,  properlv  speaking.  You  cannot  do  it. 
Prof.  Endsle\-  already  made  some  remarks  to  that  elTect. 

If  you  counterbalance  all  of  the  reciprocating  parts,  you 
have  no  horizontal  blows  on  the  sItjcs.  but  you  have  the  full 
blow  up  and  down,  and  if  you  would  counterbalance  none  of  the 
reciprocating  parts,  you  would  take  the  whole  blow  by  the  shoes 
and  you  woidd  have  ideal  conditions  for  the  rail  as  you  would 
have  absolutely  no  blows  vertically,  but  we  cannot  have  both  and 
all  we  can  do  is  to  divide  the  disturbance,  so  as  to  make  it 
tolerable  in  each  direction.  The  heavier  the  locomotives  are 
made,  the  heavier,  generally  speaking,  the  reciprocating  parts 
will  \ie,  which  means  that  we  have  to  endure  heavier  blows,  and 
I  am  sure  that  most  of  our  rail  trouble  is  due  to  this  very  item. 
For  this  very  reason  I  was  glad  to  listen  to  Mr.  Scott's  paper 
and  to  see  how  he  proposed  to  do  away  with  at  least  a  part 
of  the  trouble.     This  is  the  only  way  out. 

I  have  been  counterbalancing-  locomotives  for  many  many 
years.  We  usually  counterbalanced  one-third  of  the  reciprocat- 
ing parts  and  placed  it  either  opposite  the  crank  or  on  a  slight 
angle  similar  to  European  practice.  Then  in  1904  at  the  loco- 
motive testing  plant  during  the  St.  Louis  Exposition  the  soft 
copper  wire  was  used  to  determine  the  blows  on  the  rail,  whiclr 
of  course  also  developed,  that  if  this  blow  was  greater  than  the 
weight  on  the  driver,  it  would  lift  the  driving  wheel  of  the  track 
in  its  upward  path. 

Unfortunately   the  blow  on  the   rail  is  not  diminished  any 
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!)}■  a  heavy  load  or  a  heavy  wheel,  as  the  wheel  docs  not  act  as  a 
shock  absorber.  On  the  contrary,  the  eccentric  masses  of  the 
wheel  cause  the  blow. 

Regarding  the  introduction  of  the  conical  plate  pistons,  I 
would  like  to  state  that  already  in  1893  I  figured  and  designed 
one  such  a  piston  in  steel  casting  for  a  compound  locomotive, 
which  gave  excellent  results,  so  we  are  not  asleep  on  this  side 
of  the  pond. 

Proportioning  the  percentage  of  pounding  effect  to  the  weight 
on  the  drivers  is  rather  unfortunate  and  was  undoubtedly 
adopted  so  as  not  to  run  over  100  per  cent,  wdiich  would  mean 
lifting  the  driver.  I  certainly  think  it  would  be  much  simpler 
and  more  safe  to  simply  allow  a  certain  maximum  blow  on  the 
rail,  above  which  we  should  not  go.  This  regardless  to  weight 
on  drivers.     This  at  once  would  also  take  care  of  the  speed. 

Regarding  the  question  brought  up  by  Mr.  Eaton  of  case 
hardening  the  piston.  I  do  not  see  exactly  what  we  would 
gain  by  this  as  the  rim  is  not  supposed  to  come  in  contact 
with  the  cylinders  at  any  time  and  as  the  plate  would  be  weak- 
ened, or  rather  made  heavier,  to  the  amount  of  the  material 
case  hardened,  as  this  material  is  so  hard  and  brittle  that  we 
could  not  depend  on  it  for  strength.  At  any  rate,  I  would  like 
to  make  this  meeting  less  harmonious  than  it  has  been. 

I  certainly  have  to  congratulate  Mr.  Scott  on  the  paper.  I 
only  would  have  liked  to  have  him  explain  one  picture  a  little 
more  in  detail,  namely,  how  the  rolls  are  set  on  an  angle. 

]\IR.  SCOTT :  It  is  rather  a  long  mechanical  story  to 
explain  in  detail  how  the  rolls  are  set  on  an  angle,  etc.,  but  it 
may  be  in  order  to  state,  here,  that  every  gentleman  present  is 
invited  to  visit  the  Homestead  Steel  Works  and  see  this  mill  in 
operation.  It  is  only  necessary  to  arrange  for  a  pass  at  the 
■general  offices  before  going  to  the  steel  plant. 

MR.  EATON :  I  would  like  to  ask  ^Ir.  Scott  whether  it 
would  not  be  feasible  to  case-harden  the  outer  cylindrical  surface 
of  the  piston,  and  then  grind  this  surface,  thus  securing  on  the 
inside  of  the  cylinder,  in  case  the  cylindrical  surface  of  the 
piston  and  cylinder  come  together,  the  well-recognized  combina- 
tion of  a  polished  case-hardened  surface  running  on  cast  iron. 

MR.  SCOTT :  Theoretically,  Mr.  Eaton's  suggestion  is 
■good.      The   case   hardened,    ground,    surface   should   wear  well 
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with  cast  iron  cylinder  wall  but  as  far  as  1  know,  this  has  never 
been  tried  in  superheater  loconidtives  and  [  would  not  care  to 
recommend  it  toni_<4iit.  In  an\  e\-eni,  case  hardening  would  increase 
the  cost  of  a  steel  piston  fn>m  a  half  to  a  cent  per  pound  which 
would  be  very  much  more  a])parentl}',  than  facing  the  piston 
w  ith  a  good  anti-friction  metal  capable  of  standing  the  ravages 
of  superheated  steam.  The  latter  design  has  one  great  advan- 
tage, namely,  that  the  rolled  steel  piston  should  last  indefinitely 
as  the  anti-friction  bull  ring,  only  would  need  renewal.  If  the 
case  hardened  piston  were  used,  it  would  sooner  or  later  wear 
to  such  an  extent  that  the  entire  piston  would  have  t(j  be 
scrapped. 

MR.  STORER :  ^Ir.  President,  I  simply  want  to  announce 
that  there  will  be  a  meeting  of  the  American  Society  of 
Mechanical  Engineers  in  Xew  York  next  Wednesday  at  2 
o'clock  at  their  Societv  rooms  in  the  Engineers  building,  at 
which  the  "Steam  Locomotive  of  Toda}"  will  be  the  topic.  Dis- 
cussion is  to  be  taken  part  in  by  some  of  the  principal  locomotive 
designers  of  this  coimtry  and  Canada,  and  we  expect  a  most 
interesting  meeting.  If  any  of  you  can  possibly  arrange  to  be 
in  Xew  York  on  Wednesday,  go  up  there  and  hear  the  dis- 
cussion at  2  P.  M. 

MR.  A.  G.  MITCHELL:  This  paper  and  the  discussion 
thereon  havinc  been  of  such  great  interest,  I  move  that  we 
extend  to  Mr.  Scott  a  rising  vote  of  thanks. 

The   motion   was  carried   unanimously. 

There   being  no    further  business, 
OX    MOTIOX,   adiourned. 
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•tLfPMONc.  •43  riBK.  PITTSBURGH,  PA. 


This  Space  For  Sale. 


PULLIAM 

II  BEAM 

BOLSTER 


rf«fcSifr 


.''         / 


In  use  on  following  Railroads: 


San  Diego  &  Arizona 

Bangor  &  Aroostook 

Chicago,  Indianapolis  &  Louisville 

Chesapeake  &  Ohio 

Delaware  &  Hudson 

New  York  Central  Lines 

Georgia  Southern  &  Florida 

Long  Island 

Chicago,  Rock  Island  &  Pacific 

Erie 

Coal  &  Coke 

Kansas  City,  Mexico  &  Orient 

Cumberland  &  Pennsylvania 

Union 


Bingham  &  Garfield 

Nevada  Northern 

South  Dakota 

Ewong  Tung  Yueh  Han 

Cape  Girardeau  &  Northern 

Missouri  Pacific 

Buffjilo  Creek 

Cuba 

Chicago  &  Illinois  Midland 

Imperial  Gov't.  Ry.  of  Japan 

Kewaunee  Green  Bay  & 

Western 

Denver  &  Rio  Grande 

Chicago  Great  Western 


O.  S.  PULLIAM 

1208  House  Building  Pittsburgh,  Penna. 


BRADY  BRASS  CO. 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR   BEARINGS 

Osoeral  Offlct  and  Works,   170-182  Fourteenth  St.  and  169-176  Filteenth  St.,  Jersiy  City,  N.  i. 
DANIEL  M.   BRADY,  President 


SCHiWIDT  SUPERHEATER    LOCOMOTIVES 

Make  firing  easier  Save  coal  and  water 

Haul  longer  trains  Maintain  faster  schedules 

LOCOMOTIVE  SUPERHEATER  COMPANY 

30  Church  St.,  New  York.  Peoples  Gas  Bldg.,  Chicago. 


Q  &  G  eONZANO  RAIL  JOINTS 

fflt>  D I C  BOMZAHfl  ROLLED  STEEL  STEP  JOINT!;  <J 

AND  OTHER  GOOD  TRACK  DEVICES 
West  Street  Bldg.,     Tlir   ||    9    P    PflMPAUV        Peoples  Gas  Bldg.; 


New  York,   N.  Y. 


J  Chicago,   Ills. 


FOR   SALE 


LIGHT    DROP   FORCINGS 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 


FOR    SALE 


^^,j«r" 


eSTABLISHeO     1884 


SIPE'S   JAPAN  OIL 


"STR£N6THENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 

IN  DAIi,Y  OSE  BY  ALL  THK  LKADINO  RAILROADS  IN   THE  UNITED  STATE8 


-MANUFACTURED     ONLY    BY- 


CHICAGO  ILL.  J/VMES  B.  SIPE  8l  CO,  Pittsburgh,  pa. 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
•yitema  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

PITTSBURGH,   RA. 

MAMJFArTlJRITR.S  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 


Q  The  brilliant  successes  attending  the  development 
of  steel  since  the  inti-oduction  of  the  Bessemer  and 
Open  Hearth  processes,  especially  in  material  for  pipe 
manufacture,  is  shown  by  the  fact  that  probably  less 
than  5  per  cent  of  the  tubular  products  made  in  the 
United  States  in  1890  were  steel,  yet  in  twenty  years 
approximately  80  to  90  per  cent  of  the  welded  pipe 
made  in  this  country  is  wrought  steel  pipe. 
^  Although  the  steel  pipe  made  in  1887  was  satisfac- 
tory, it  has  been  and  is  the  constant  aim  of  this  Com- 
pany to  continually  improve  the  product. 
fl  In  order  to  assure  that  tubular  products  of  a  uni- 
formly high  standard  are  secured,  railroad  mechanical 
officials,  architects,  engineers,  power  plant  designers 
and  all  users  of  Welded  Tubular  Material  should  spe- 
cify "NATIONAL"  Pipe. 

q  Ask  for  "NATIONAL"  Bulletin  No.  12— The   Char- 
acteristics  of  "NATIONAL"   Pipe. 

MARKING 


Name  Rolled  in  Raised  Letters 
on  "NATIONAL"  Tube  Company  Pipe. 

National  Tube   Company 

General  Sales  Offices;  Prick  Building,  Pitfsburgli,  Pa. 


iiiiiliiiiih iiihiiliiiiYii  If 
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THE 


EDUip  JIM  PI.  [)[  SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES    SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF   WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND  TELE- 
SCOPIC SCREW  FEED 


SENT   ON 
TRIAL.     WE 
PAY    EXPRESS 
CHARGES   IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST  RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


lU 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Rdkilway  and  M&.chinists*  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  ^'uT.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  ^J?"^^S^?*^^t  ^^■ 

„  _,  r<i       1      J      /-I  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST   34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDQ. 


Hmmion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .a.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^(}  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  WAK  maintenance,  brake  heads  an* 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipmeni. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDKY  COMPANY, 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     FOR    S/\/V\F»LE    OF" 

Stabrite  Front  End  Paint 


TYIAIDB     B>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   fWlJ^XTJJ    I   IT      WV 

BRIDGE  PAINTS.  *-*\-F  V  lO  V  IL  IvE.  ,    I\  I 


!▼ 


mm 


NEW  YORK 


<  1612  Old  Colony  Building,  Chicago.  > 

I  Monitor,  Simplex  and  Nathan  Injectors  \ 
I  for  Locomotives 

i  AND  J 

\  Sight-Feed  Lubricators. 

i.  All  Specially  arranged  for  High-Pressure  Engines.  S 

>    STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  EN6IHES.    t 

)  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide  i 

\  Oil  Cups,  Etc.  :• 

i  SOLE  AQENCr     FOR  THE ]? 

)    Coale    Muffler    &    Safety    Valve    Co.,   Inc.    < 
PITTSBURGH     COAL    COMPANY 

PRODUCERS  OF  ALL  GRADES  OF 

Youghiogheny  Gas  Coal 
Pittsburgh  Steam  Coal 

GENERAL  OFFICES.   HENRYjW.  OLIVER    BLDG  ,  PITTSBURGH,   PA. 

LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   zisking.     0     t»     ^     &     m 


\mi\iii  Valie  MfE.  Co., 

Works:  Homesteail,    Pittsburgh,  Pa. 


r 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR. 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTF  REO 

THE  Ideal  paint  oi  l 


B.  C. 
SPIRITS 


^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


J/ 


SAFETY  FIRST  IN  RIVETING 

Ts    possible    with    the    BOYER  HAAniER  when  fitted  with  M. 
S.   Tool    Holder   or    Piston    Retaining  Wal 


NMllNpilll 


With  the  SAFETY  you  %c\.  the 
POWER 
SPEED 
DURABILITY 

Tliat     liave     ciiaracterized     the   BOYER     HAMMER     since     it 
first   proved    that    pneumatic   riveting   was  a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

Chicago  Office.  Branches  New  York  Office 

1052  Fisher  Bldg.  Everywhere.  50  Church  St. 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  t   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'  boss  sit  up  an'  take  notice." 

JOSEPH  DIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES,  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Estabhshed   1827.  JERSEY    CITY,    N.   J. 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for  Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapoiis,  Toledo, 

Sharon,   Pa.,         Melrose  Park,   111. 


This  Space  For  Sale 
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AIR  BRAKE  ENGINEERING 

\Vc  arc  organized  to  co-operate  with,  and  assist  any  rail- 
road in  ihf  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  rcstandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as  well   as   quality  brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


The  Westinghouse 

Single-Phase  Railway  System 

Leads  in  the  Electrification  of  Steam  Roads 

Westinghouse  Electrical  Apparatus 

Leads  in  the  Railway,  Power  and  Industrial  Field 
Westinghouse  Electric  &  Manf'g  Co.,     East  Pittsburgh,  Pa. 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weight  of  Engine,  266,500  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  C3'linders,  26x30  inches;  Maximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  arc  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,900  pounds,  a  depth  of  throat  of  24^^ 
i'=ches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


(( 


YB"  GAIVANED  IRON  MM 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

yflRNflLL  PflINT  GOMPflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  Eor  Sale 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

IfiAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES -BEMENT- POND  CO. 

Ill  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are    saving   thousands   of 

,,  ,  .      T-,        .,  „r  , ,  ,,,.^,      ^  „  •  dollars   every  year   using 

MakinET  Thermit  Weld  Without  Removing  .,_,,  ...     -^     -'  ,  i- 

Fiame  Thermit       for     weldmg 

their    broken    engine   frames    in   place,    and   are    returning    their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our   new   pamphlet   2167   will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLI.AM  C.  CUXTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

10.3  Richmond  St.  W.,  Toronto.  Ont.  .329-333  Folsom  St.,  San  Francisco 

"300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Coois  off  quickly. 

Many  other  good  features. 


y 


30  Church    Street, 
New  York 


McCormick  Building, 
Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


THE  ASHTON  VALVE  CO. 

...  MAKERS  OF  THE  ... 

HlQtiest  Grade  Multler  and 
Open  Fop  Safety  Valves, 

Locomotive  Steam  and  Air 
Pressure  Gages. 

271  FRANKLIN  5T.  BOSTON,  MASS. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Eng(ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a^  Specialty. 


Please  write  to  home  office  for  3^    /\_    MEGEATH 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPKCIALISTS 

OF  MALUKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 

American  Arch  Co.  . . 


Page 


NAME 


Page 


American   Brake   Shoe   &   Foundry 

Co iii 

American   Locomotive   Company..        vlii 

Ashton   Valve    Co xi 

Baldwin    Locomotive    Works x 

•Ball    Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co. . .      xviii 

■Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co..  .  v 

Damascus  Brake  Beam  Co xvii 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena-Signal  Oil  Co xii 

■Gem    Manufacturing    Co.  .  .Front  Cover 

Goldschmidt  Thermit   Co ix 

Gould  Coupler  Co ii 

-Graham  Xut  Company Front  Cover 

Homestead  Valve  Mfg.  Co :v 

Hunt-Spiller  Mfg.  Co xi 

H.    W.    Johns-Manville    Co xix 

Independent    Pneumatic   Tuol    Co..       ii 

Jacobs-Shupert  U.  S.  Fire  Bex  Co.        xvi 

Lawrenceville     Bronze     Co xv 

Locomotive  Superheater 

Company Front  Cover 


.Manning,  Maxwell  &  Moore iii 

McConway  &  Torley  Company. ...  xv 

Nathan  Manufacturing  Co iy 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co. . .  vi 

National  Tube  Co i 

Niles-Bement  Pond  Co ix 

Pittsburgh  Coal  Co   iy 

Pittsburgh  Pneumatic  Co xvii 

Pressed  Steel  Car  Co xx 

Pulliam,  O.  S Back  Cover 

Q.   &   C.   Co ■ xxii 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.  xvi 

Sipe,  James    B.   &  Co Front  Cover 

Standard  Coup'er  Co xix 

Standard   Heat   &    Ventilation 

Company,   Inc xix 


Long,    Chas.    R.,    Jr.,    Co. 
Alagnus    Metal    Company. 


Standard  Steel  Car  Co xviii 

Steel    Car   Forge   Co Front  Cover 

Suydam,    M.    B.    Co Back  Cover 

The  U.  S.  Metallic  Packing  Co. . .         xvi 

The  Rail  Joint  Co xvii 

The  Railway  Supply  &  Curtain  Co.       xxi 

U.  S.  Metal  &  Manf'g  Co xvii 

Union  Spring  &  Mfg.  Co xiT 

Union  Steel  Casting  Co xix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vii 

Westinghouse  Machine  Co rii 

Yarnall  Paint  Co viii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE.' 

OLIVER  BUILDING,  -  PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October   18,   1901. 
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PROCEEDINGS  OF  MEETING, 
DECEMBER  22.  1914. 

The  regular  meeting  of  The  Railway  Club  of  Pittsburgh, 
was  called  to  order  at  the  Monongahela  House,  Pittsburgh,  Pa., 
at  8  o'clock  P.  jNL,  December  22,  1914,  by  President,  F.  M. 
McNulty. 

The  following  gentlemen  registered : 


MEMBERS. 


Albree,  C.  B. 
Allison,  J. 
Anderson,  A.   E. 
Anderson,   J.   B. 
Antes,  E.  L. 
Austin,  F.  S. 
Barth.  J.   W. 
r)attinhouse.   J. 
r.ihler.  L.  C' 
Boehm,  L.   I\I. 
Buffington,  W.  P. 
Caine,  C.  D. 
Carroll,  F.  E. 
Cassiday,   C.  R. 
Chittenden,  A.  D. 
Code,  J.  G. 
Cooner,  L.  D. 
Cooper,  F.  E. 
Courtney,  H. 
Cunningham,  R.  I. 
Dambach,   C.   O. 
Detwiler,  U.  G. 
Duggan,  E.   T- 
Easter.  Dr.  D.  M. 
Elverson,  H.  W. 
Endsley,   L.   E. 
Eriksson.   E.   S. 
Evans,  E. 
Evans,  F.  J- 
Felton,  F.  J. 
Forcier.   F.   W. 
Francis,  W.   S. 
Fulton.  A.   M. 
Gearhart,  J.  A. 
Glassburn.   S.  G. 
Greiff,  J.   C. 
Grewe,  H.   F. 
Gross,  C.  H. 


Hammond,  H.  S. 
Harriman,   H.  A. 
Haynes,  J.  E. 
Henderson,  J.  W. 
Howe,  H. 
Howe,  D.  M. 
Huchel,  E.  W. 
Huchel,  H.   G. 
Hudson,  \\\  L. 
Johnson,  W.  A. 
Kelly,  H.  B. 
Kinch.  L.  E. 
Kinter,  D.  H. 
Knickerbocker,  A.   C. 
Knight,  E.  A. 
Koch,  F. 
Krimmel,  H.  E. 
Lansberry.  W.  B. 
I.aughner,  C.  L. 
Lindstrom.  C.  A. 
Lobez.  P.  L. 
Low.  J.  R. 
Lowrv,  R.  X. 
Lvle.D.  O. 
MacOuown,   C. 
Mah^v,  C.  G. 
Marshall.  W.  T. 
Maxfield,  H.  H. 
Millar,  C.  W. 
Mitchell.  A.  G. 
Mitchell.  J.   Jr. 
Mivasaki,  V. 
Murphv.   ^^'.  J. 
McCollum.  Lr.  C. 
McFeatters.  F.  R. 
^IcNultv.  F.  M. 
Newell.' E.  W. 
Painter.   Jos. 
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Parke,  F.  H. 
Ponn,  \Vm. 
Pfeil,  John 
Pie,  J.  J. 
Porter.  H.  V. 
i'ostlethwaite,  C.  E. 
Putnev,  F.  C. 
Rea.  C.   S. 
Richardson,   L. 
kunser.   K.   W. 
J^ivan,  W.  F. 
Schaich,  W.  L. 
Sheets,  H.  E. 
Sleeman,  W.  C. 
Smith.  E.  M. 


Allen.  H. 
Altnian.  E.   W. 
Cope.  F.  B. 
Davis.  H.  H. 
Dodds.  A.  W. 
Evans,  H.  E. 
Flovd.  H.  E. 
Hall.  A.  R. 
Harvey,  W.  B. 
Huggans,  J.  H. 
Hnltan.  K.  A. 
King.  C.  C. 
King.  S.  A.  Jr. 
Lnndbery.  F. 
Marcus,  JM. 
Marshall.  W.  R. 


SuKJoi,  W.  D. 
SnitziM-.  N.  }\. 
Snvder,  F.  1. 
Strcih,  G.  A. 
Stncki,  A. 
Suckfield,  G.  A. 
vSuniniers,  E.  W. 
Summers,  J.   M. 
ThcMiias.  J.  H. 
\'o\vinkel,  F.  F. 
W^ilter,   W.   A. 
Walther,   G.   C. 
A\'atkins,  G.  H. 
Wvke,   T.  W. 
Yungbluth,  B.  T- 


VISITORS. 


Metcalf,   M.   F. 
Maxwell,  F.  R. 
McDowell,  A.  C. 
Parrish,  M.  D. 
Pierce,  C.  F. 
Rauterkus,  J.  A. 
Reynolds,  L.  A. 
Rhodes,  J.  E. 
Simpson,  I. 
Seewald,  J.  H. 
Stenson,  G.  A. 
Stewart.  W.  W. 
Stone.  P.  R. 
Truitt.  A.  R. 
Vickers.  T.  F. 
Wolfe.  L.  L. 


PRESIDENT :  In  as  much  as  we  have  the  attendance 
"by  registry  card  the  roll-call  will  be  omitted.  The  reading  of 
the  minutes  will  be  dispensed  with  as  they  are  now  in  the  hands 
of  the  printer.  The  Secretary  will  please  read  the  applications 
for  membership. 

SECRETARY:  Mr.  President,  we  have  the  following 
applications  for  membership : 

Beggs,  Chas.  T..  Special  Agent,  Aetna  Life,  Accident  & 
Liability  Co.,  Benedum  &  Trees  Building,  Pittsburgh, 
Pa.     Recommended  by  H.  E.  Krimmel. 

Caldwell.  J.  Oliver.  Clerk,  Pennsylvania  Lines  West.  1014  Penn- 
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s_\lvania    Station.    Pittsburgh.    i*a.      RccomnK-nded    by 
G.  A.  Streib. 

Clarke,  L'.  H..  Storekeeper.  P.  &  L.  E.  R.  R..  ^IcKees  Rocks, 
I'a.     Recommended  by  C.  W.  Alleman. 

Droz.  C.  A.,  Traffic  Manager.  American  Lnml)er  &  Manufactur- 
ing Co..  1006  Peoples  Savings  P)ank  Ihiilding.  Pitts- 
burgh,   i'a.      Recommended  by   \\'.   j.    Herman. 

Dvgert,  Plarold  P.,  Assistant  on  Engineer  Corps.  P.  C.  C.  & 
St.  Louis  Ry..  1013  Penn  Avenue,  Pittsburgh,  Pa. 
Recommended  by  W.    W.   Dygert,  Jr. 

Flory,  F.  C,  Principal.  Sharpsburg  Schools,  1934  Main  Street, 
Sharpsburg.   Pa.      Recommended  b\-   F.  L.   \\'hite. 

Handy,  J.  U..  Research  Director.  Pittsburgh  Testing  Laboratory, 
J'ittsburgh,    Pa.      Recommended  *by   A.    Stucki. 

Harvey,  W.  V>..  Assistant  Foreman,  Westinghouse  Air  Brake 
Co..  2jy  Welsh  Avenue.  W'ilmerding.  Pa.  Recom- 
mended by  J.  Ijattinhouse. 

Hobson,  H.  A.,  Assistant  on  Engineer  Corps,  Pennsylvania 
Lines  West.  625  Pennsylvania  Station.  Pittsl)urgh.  Pa. 
Recommended  by  D.  ( ).  Lylc. 

Ramse}-,  R.  S..  Draftsman,  Pressed  Steel  Car  Co.,  200  Xortli 
Avenue.  Pittsburgh,  Pa.  Recommended  by  H.  E. 
Krin",mel. 

Reid.  John  \\".,  Draftsman,  Pressed  Steel  Car  Co.,  3210  Faronia 
Street.  Sheraden.  Pittsburgh.  Pa.  Recommended  by 
H.   E.  Krimmel. 

Stamets,  W'm.  K..  4077  Jenkins  Arcade  P>uilding.  Pittsburgh, 
Pa.     Recommended  by  Frank  Ryman. 

\  aughn.  C.  C,  I'ellow  Pine  Manager,  American  Lumber  and 
Manufacturing  Co.,  1006  Peoples  Savings  Bank  Build- 
ing. Pittsburgh.  Pa.     Recommended  by  W.  J.  Herman.. 

PRESIDEXT :  When  the  Executive  Committee  have 
passed  on  these  names  the  applicants  will  become  members  of 
the  Club. 

PRESIDEXT:  Genllemen.  tliere  being  no  further  Imsi- 
ness  we  are  up  to  the  pa])cr  of  the  evening,  entitled  "Xotes  on 
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Transportation  in  Kuropc."  wliifli  will  be  ])rcsonte(l  by  one  of 
our  faithful  officers,  Mr.  Arnold  Stucki.  I  take  s^reat  pleasure 
in  intro(lucin<^-  Mr.  Stucki. 

MR.  STl'CKl  :  Mr.  I^resident  and  members  of  this  Club, 
Mm  will  read  on  the  front  page  of  this  paper  an  announcement 
which  is  rather  ])romising'.  I  want  to  tell  you  before  I  read  the 
paper  that  1  didn't  make  any  such  promises,  that  somebody  else- 
did  this,  and  if  there  are  any  shortcomings,  please  go  for  them, 
however  I  will  make  a  few  remarks  in  regard  to  my  personal 
experiences  lifter  I  get  through  with  the  paper.  T  could  write 
books  on  it,  it  is  true,  but  so  much  has  been  said  in  the  public 
press  of  late,  that  I  am  afraid  to  become  guilty  of  repetition 
hence  I  have  limited  my  remarks  to  a  small  sketch  just  covering"^ 
four  days,  from  August  ist  to  August  4th,  covering  a  travel 
from  one  of  the  highest  Swiss  mountains  until  we  reached  an 
English  l)oat  at  Naples. 

Botes  on  XEransportation  in  Europe 


Bv  A.  Stucki. 


The  word  "transportation"  has  been  used  in  its  broadest 
meaning",  it  is  to  include  passenger  as  well  as  freight.  The 
paper  is  not  a  specific  study  of  any  one  thing  but  simply  a  rec- 
ord of  spasmodic  recollections  from  my  last  summers  travels 
abroad.  Statistics  and  other  abstract  details  were  left  out.  Care 
was  also  taken  to  avoid  such  adverse  criticism  which  often 
results  Irom  lack  of  understanding  the  respective  organization, 
its  system  and  the  surrounding  circumstances  and  which  often 
results  from  our  habit  of  underestimating  anything  we  are  not 
used  to. 

I  will  mention,  however,  such  details  which  struck  me  as 
interesting  and  from  which  we  may  be  able  to  draw  conclusions 
pertaining  to  our  own  system  b}'  comparison  or  otherwise. 

Travel  in  the;  Air. 

Starting  at  the  top,  a  word  on  this  subject  may  not  be 
amiss.  The  various  aeroplanes  of  course  depend  on,ji]iotors  for 
their  sustaining  power.     Their  carrying  capacity  is  of  necessity 
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very  limited  and  heretofore  the  safety  of  the  vehicle  has  been 
considered  as  depending  entirely  on  the  reliability  of  the  motor. 
Of  late  this  theory  has  become  refuted  and  about  all  that  is 
necessary  for  a  safe  descent  in  emergency  cases  is  an  open  field 
in  sight.  The  Swiss  Aeronaut,  Bieder,  for  instance,  has  now 
demonstrated  this  on  arious  occasions. 

The  air  ship  proper,  on  the  contrary,  is  self-sustaining  and 
the  carrying  capacity  is  only  limited  by  the  size  of  the  body  and 
Its  usefulness  in  warfare  has  for  years  been  realized  by  the 
different  European  nations  and  great  sums  of  money  have  been 
spent  in  view  of  this.  In  Germany  Count  Zeppelin  has  perfected 
It  to  almost  an  ideal  state  of  construction  and  the  only  danger 
which  can  in  times  of  peace  befall  this  conveyance  is  an  un- 
expected storm. 

It  is  significant  that  since  the  early  days  of  Zeppelin's  en- 
deavors the  German  government  lent  aid  to  this  undertaking, 
and  so  much  so,  that  all  the  ships  are  practically  owned  by  the 
Military  Department.  The  purpose  of  this  is  now  more  ap- 
parent than  it  was  last  summer.  At  that  time  I  had  the  good 
fortune  to  be  in  Leipzig  in  the  Hall  while  they  renewed  a  sec- 
tional bag  in  "Sachsen."  In  this  air  ship  there  are  seventeen 
bags.  Each  one  of  course  fits  the  outline  of  the  body  at  its 
certain  location  and  is  made  gas  tight  by  the  use  of  double 
cotton  fabrics  covered  with  rubber. 

The  frame  is  of  aluminum,  mixed  with  a  small  percentage 
of  lead,  of  very  light  construction,  neatly  covered  with  canvas, 
which  however  is  not  made  air  tight,  so  as  to  give  the  gas, 
which  might  escape  the  bags,  a  chance  to  get  away.  This  way 
the  danger  from  fire  is  practically  avoided. 

In  the  center  underneath  is  the  parlor,  holding  twenty  per- 
sons. One  motor  in  front  and  two  in  the  rear  of  about  120 
H.  P.  each,  also  hanging  underneath,  propel  the  monster,  while 
the  steering  is  done  from  the  rear  by  rudders.  There  also  is 
the  captain's  bridge. 

The  body  of  the  ship  is  about  600  feet  long  and  60  feet  in 
diameter,  holds  700,000  cubic  feet  of  hydrogen.  The  hall  is 
built  to  house  two  such  air  ships  at  one  and  the  same  time, 
and  although  the  largest  portion  of  each  end  is  on  wheels  to 
form  the  doors  it  is  exceedingly  hard  and  dangerous  to  house 
the  ship  if  the  cross  current  in  the  air  is  over  15  feet  per  sec- 
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oikL     The  speed  is  equal  to  that  of  an  express  train;  fare   lOO 
marks  per  hour   for  each  person. 

Mountain  Railroads. 

Switzerland,  owing  to  its  natural  beauties,  romantic  and 
historical  features,  has  become  the  mecca  of  all  tourists.  That 
countrv  is  also  blessed  with  an  abundance  of  water  power,  so 
that  the  rapid  development  of  mountain  railways  was  naturally 
to  be  expected. 

Most  of  them  are  merely  Rack  Railroads,  depending  for 
their  safety  on  power  brakes,  hand  brakes  and  special,  automatic 
rail  grips. 

Many  rope  driven  Inclines  are  now"  penetrating  gorges, 
caves  and  hidden  waterfalls,  wdiich  were  never  seen  before  by 
human  eyes.  These  inclines  are  really  wonders  judged  from 
an  engineering  standpoint,  not  even  speaking  about  the  great 
scenes  thereby  made  accessible.  Here  again  perfect  safety  is 
obtained  by  the  use  of  extra  ropes  and  automatic  rail  grips. 
Manv  of  these  inclines  are  even  built  on  curves,  which  shows 
the  great  obstacles   often   encountered  in  these  undertakings. 

The  rope  suspended  Craz-ity  Incline,  driven  by  filling  the 
watertank  of  the  descending  car  is  still  resorted  to,  when  water- 
falls are  near,  but  owing  to  the  cumbersome  way  of  operating 
and  slow^  reversing,  electricity  is  fast  supplanting  this  kind  of  a 
propelling  power. 

There  is  still  another  kind  of  railroad,  a  Combination  of 
cog  and  adhesion,  effectively  used.  It  enables  the  engineer  to 
run  by  adhesion  alone  on  the  flat  portions  such  as  the  valleys, 
while  at  the  steep  gradients  he  can,  wdthout  stopping,  engage 
the  cogs,  so  that  the  two  will  work  in  unison,  the  gearing  being 
such  that  the  cogs  take  most  the  load.  Of  late  these  engines 
have  been  improved  in  such  a  way  so  that  by  means  of  inter- 
cepting valves  all  the  gear  wheels  are  cut  out  as  soon  as  flat 
portions  in  the  track  are  reached,  whereas  before,  these  wdieels 
were  always  moving,  pulling  against  the  rack,  whenever  a  rack 
was  there,  and  simply  rotating  otherwise. 

As  an  extra  precaution  against  accidents  four  dift'erent 
kinds  of  brakes,  hand  and  power,  band  and  brake  shoe  are  in- 
stalled on  these  engines.  Years  ago  they  made  the  cog  rails 
of  cast  steel,  but  since  the  disastrous  failure  on  the  Rigi.  they 
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are  all  made  of  rolled  material,  using  two  channels  back  to  back 
with  holes  punched  in  the  webs  and  shouldered  cogs  inserted 
into  place  and  riveted,  as  shown  in  sketch  below. 
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Elkctric  R.\ir.\\'AV   S^■sTI■;.\IS. 

Fourteen  years  ago  I  found  in  l^ern  two  systems  used  in 
their  city  and  suburban  traffic,  namely,  the  pneumatic  and  the 
electric.  Today  the  latter  only  prevails,  as  it  was  found  the 
most  economical,  efficient  and  convenient  system  of  the  two. 
The  compressing  of  air  was  found  expensive  and  the  limitation 
of  travel  with  a  certain  given  volume  made  special  arrangements 
in  the  operation  of  cars  necessary,  while  on  the  other  hand  the 
flexibility  and  the  almost  unlimited  supjily  of  power  in  the  electric 
system  was  soon  appreciated. 

Electricity  is  now  universally  used  in  the  underground, 
elevated  and  street  service,  conveyed  either  by  trolley,  conduit 
or  third  rail.  The  cars  are  either  one  or  two  stories  high,  as  a 
rule  of  neat  appearance  in  and  out.  On  the  elevated  and  sub- 
way trains  the  multiple  control  system  is  used,  making  it  pos- 
sible to  start  and  stop  very  quickly  and  without  jerking. 

As  a  rule  all  these  various  methods  of  transportation  are 
up-to-date  in  every  respect,  effective,  convenient  and  well  able 
to  take  care  of  emergency  crowds.  This  latter  item  is  espcially 
significant,  since  European  street  cars  have  a  great  many  restric- 
tions and  regulations  as  to  their  operation.  Notices  as  to  seat- 
ing capacity,  as  to  number  of  passengers  allowed  inside,  as  to 
standing  room  on  each  ])latform,  as  to  how  to  get  oft'  and  on 
the  cars,  warning  not  to  occupy  certain  places  reserved  for  the 
conductor  and  many  other  instructions  are  conspicuouslv  exhibit- 
ed.    As  I  one  day  had  quite  a  long  ride,  I  had  time  to  read  them 
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all  and  then  asked  the  con<hictor  how  he  managed  to  take  care 
of  large  crowds,  such  as  factroy  and  shop  employees,  theater, 
•church  and  convention  gatherings,  and  he  answerecf  me  that  he 
was  to  use  judgment  and  that  his  duty  was  to  transport  as  many 
as  possible  without  however  taking  any  risk  as  to  their  safety. 
This  spirit  pleased  me  very  much,  especially  since  the  case  hap- 
pened in  one  of  the  large  cities  of  Germany,  where  carrying  out 
the  "reglement''  to  the  letter  and  with  military  precision  is 
usually  considered  as  self  understood. 

Motor  Omnibus. 

In  tli€  metropolis  of  Europe  the  "motor  bus"  plays  a  most 
important  part  ip  the  transportation  of  people.  It  is  the  suc- 
■cessor  of  the  horse  omnibus,  has  the  open  upper  story  with  the 
picturesque  winding  stairway  at  the  rear  end.  A  splendid  means 
of  seeing  the  streets  of  a  city  in  dry  weather ;  in  inclement  days 
it  however  is  different,  as  the  only  protection  is  a  knee  apron  to 
•each  seat.  It  is  remarkable  how  effective  this  service  is  in  spite 
of  the  fact  that  a  good  deal  of  time  is  lost  in  going  upstairs 
and  in  coming  down  again  and  in  spite  of  the  fact  that  the 
number  of  passengers  is  limited  to  the  number  of  seats.  All 
these  seeming  drawbacks  are  to  a  large  extent  overcome  as  soon 
as  the  public  gets  used  to  this  kind  of  vehicle.  In  getting  off,  the 
passengers  will  hold  themselves  in  readiness  below  and  use  the 
platform  as  a  temporary  abode  in  getting  on.  Indeed,  the  motor 
bus  is  indispensible  in  busy  streets  and  in  places  where  overhead 
wires  are  not  tolerated.  They  are  likewise  very  useful  on  the 
macadamized  roads  of  the  suburbs  and  most  effective  in  form- 
ing a  flexible  connection  between  a  city  and  its  surroundings. 

There  being  no  tracks  nor  power  transmission,  it  makes  the 
installation  of  this  service  rather  inexpensive,  which  undoubtedly 
lielps  in  introducing  it.  Similar  omnibuses  are  now  being  used 
in  some  American  cities ;  however,  the  upper  story  is  left  off. 

As  a  rule,  these  two  story  vehicles  are  most  picturesquely 
covered  with  advertising  matter,  in  and  out,  so  much  so  that  an 
unacquainted  traveler  in  hunting  the  name  of  the  route,  is  read- 
ing advertisements  long  after  the  car  has  passed.  This  is  not 
imlike  the  task  of  finding  the  name  of  some  of  our  newspapers 
in  between  a  mass  of  conspicuous  printing,  large  letters  and 
loud  colors. 
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Travel  ix  Passenxer  Cars. 

The  European  passenger  cars  are  all  small  and  are  divided 
into  small  compartments,  each  holding  a  limited  number  of 
passengers.  ^Vlost  of  the  French  cars  have  running  boards  along 
each  side  and  d(X)rs  opening  outward  from  the  compartment. 
The  German  and  Austrian  cars  usually  have  an  aisle  along 
one  side  of  the  car  with  a  door  leading  from  each  compartment 
into  it.  The  Swiss  cars  as  a  rule  have  center  aisles  with  parti- 
tions between  each  compartment  built  solid  to  the  ceiling  and 
doors  across  the  aisles. 

In  any  case  each  compartment  is  independent  of  the  other, 
has  its  own  lamp  which  can  be  set  at  bright  or  dim.  a. ventilator 
with  open  and  closed  positions,  a  steam  heat  lever  to  regulate 
the  heat  and  curtains  to  be  drawn  at  night.  Each  compartment 
is  also  marked  "Smoker"  or  "Xo  Smoking,''  some  even  are 
reserved  for  passengers  with  dogs.  Each  compartment  often 
has  a  small  stationary  mirror  and  hinged  arm  rests,  so  that  the 
seats  can  be  used  as  a  sofa  if  the  number  of  occupants  so  per- 
mit. On  the  face  of  it  there  seems  nothing  lacking  as  to  the 
comfort  of  the  traveler. 

Strange  to  say,  such  a  subdivision  of  the  cars,  however, 
has  also  disadvantages.  It  is  almost  impossible  to  fill  the  car  to 
its  seating  capacity.  There  may  be  too  many  second  class  pas- 
sengers and  very  few  of  the  first  class,  or  vice  versa,  so  that 
seats  will  be  left  empty  no  matter  how  carefully  the  cars  are 
selected.  Then  again  there  may  be  more  smokers  than  expected 
or  just  the  reverse;  but  the  greatest  difficulty  exists  in  filling  alt 
the  seats  without  splitting  up  the  parties  into  different  compart- 
ments and  here  I  find  lies  the  greatest  difficulty.  These  points 
just  mentioned  affect  the  earnings  of  the  railroad  companies. 

The  other  disadvantages  affect  the  traveler  and  his  comfort. 
Just  imagine  for  a  moment  a  group  of  strangers  in  one  closed 
compartment.  One  likes  to  look  at  the  country,  the  other  one 
wishes  the  sun  kept  out ;  one  prefers  the  door  to  the  aisle  open 
to  get  some  air,  while  a  lady  may  object  to  the  fumes  coming' 
from  the  adjoining  smoking  compartment.  One  may  insist  in 
opening  the  ventilator,  while  the  next  one  may  feel  chilly  even 
with  it  closed.  Later  in  the  evening  some  may  want  the  light 
turned  down  to  dim  so  as  to  be  able  to  sleep  while  someone  else 
wants  to  read.     For  the  same  reason  one  may  want  the  curtains 
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drawn  and  the  other  one  may  not,  and  in  the  morning  the  dis- 
putes may  be  renewed  in  reversed  succession.  During  the  winter 
season  differences  may  come  up  as  to  the  way  of  operating  the 
steam  heat  and  no  matter  how  many  rules  and  regulations  exist, 
the  harmony  and  the  comfort  of  the  traveler  is  bound  to  suffer. 

The  fact  that  in  most  parts  of  Europe  no  baggage  is 
checked  free  is  no  doubt  responsible  for  making  a  storeroom 
out  of  the  compartment.  Invariably  I  found  the  hat  racks  loaded 
with  heavy  baggage  up  to  the  ceiling  (turtle  back)  and  were  it 
not  for  the  good-natured  porters,  travel  would  be  a  curse.  He 
takes  more  interest  in  his  "client"  than  all  the  other  railroad 
employees  put  together.  He  takes  care  of  your  baggage,  and 
inquires  as  to  the  kind  of  compartment  wanted.  He  opens  the 
doors  as  soon  as  the  train  backs  up  to  the  station,  hunts  and 
covers  the  number  of  seats  wanted,  window  seats  if  possible, 
and  you  get  as  a  rule  any  information  from  him  you  require 
in  the  most  pleasant  way. 

About  from  twenty  to  thirty  minutes  are  usually  allowed  to 
get  a  train  ready  to  start  and  it  is  my  observation  that  all  of 
that  is  needed,  as  each  compartment  has  to  be  inspected  and 
the  number  of  the  seats  taken,  registered.  Besides  that  the 
closing  of  the  doors  all  along  the  train  also  take  a  good  deal 
of  time,  not  only  at  the  terminal,  but  also  at  the  way  stations. 
The  Swiss  center  aisle  cars  have  no  doors  opening  outward 
and  hence  are  not  subject  to  the  last  mentioned  objection.  They 
are  similar  to  our  own  cars  in  that  respect. 

Only  the  heaviest  cars  of  comparatively  recent  build  use 
trucks ;  by  far  the  greatest  portion  use  stationary  axles,  two 
or  three  in  number.  In  the  last  case  the  middle  axle  has  lateral 
freedom  so  as  to  accommodate  the  passing  of  curves.  The  cars 
bemg  light  and  there  being  no  springs  in  tandem,  results 
naturally  into  a  very  hard  riding  car  compared  w'ith  our  own. 
Lengthwise,  however,  the  reverse  is  the  case.  The  making  up 
and  rearrangement  of  trains  does  not  require  the  everlasting 
bumping  so  pronounced  in  closing  our  heavy  and  ever  increasing 
automatic  couplers. 

The  trains  are  yet  coupled  with  the  hook  and  the  slack  is 
taken  up  by  the  employee  going  between  the  cars  and  tightening 
up  the  screws.  I  often  wondered  why  in  a  land  wdiere  the 
l^rotection.  of  employees  in  shops  and  private  establishments  is 
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nnade  compulsory,  the  trainmen  in  coupling-  are  allowed  or 
rather  compelled  to  go  between  the  cars. 

I  happened  to  see  a  hospital  car,  which  was  equipped  to 
run  in  all  the  European  states  except  Spain  and  Russia,  because 
I  understand  they  have  a  different  gauge.  Here  the  arrange- 
ments at  the  end,  not  even  speaking  alx)ut  the  different  brakes 
and  signal  ap]>aratus,  were  so  manifold  that  I  at  once  appreciated 
■doubly  what  the  M.  C.  B.  Association  accomplished  in  bringing 
the  many  hundred  private  roads  together  and  getting  up  com- 
mon standards  for  the  most  important  details,  while  the  few 
state  railroads  not  even  could  agree  as  yet  on  a  common 
automatic  coupler. 

The  destination  of  each  car  in  Europe  is  indicated  by  a 
large  reversible  signboard  fastened  to  the  side  of  the  car  body. 
They  are  not  ornamental  but  they  are  a  great  deal  of  a  comfort 
to  the  traveler  and  I  am  sure  that  we  should  do  the  same  thing. 
This  would  at  least  avoid  the  painful  duty  of  classifying  the 
passengers  in  entering  a  train  of  cars  with  different  destinations. 
It  would  not  be  necessary  to  disfigure  the  appearance  in  any 
way  and  the  signs  could  be  applied  similar  to  what  is  now  being 
done  on  Pullman  cars,  or  better  yet  on  the  subway  cars  of  our 
large  eastern  cities. 

Sleupixc  Cars. 

\\'ith  the  exception  of  the  cars  owned  by  the  International 
Sleeping  Car  Company,  which  run  on  some  of  the  fastest  express 
trains,  the  European  sleeper  is  mainly  built  like  their  ordinary 
passenger  car.  The  interior  is  like  our  compartment  sleepers, 
namely,  an  aisle  along  one  side  of  the  car.  The  compartments 
of  the  second  class  have  two  berths  above  each  other  and  a 
small  table,  and  a  small  toilet  at  the  end  of  the  car  is  the  only 
accommodation,  while  the  first  class  compartments  contain  single 
berths  and  private  toilets.  All  sleeping  cars  are  owned  by  private 
companies  and  the  berth  can  be  engaged  ahead.  Sleeping  cars 
are  not  provided  freely  with  night  trains,  as  the  conventional 
compartment  in  the  day  car  is  in  itself  considered  yet  half  sleep- 
ing car.  In  comfort  and  arrangement  our  Pullman  sleeping 
cars  are  really  excellent  and  the  only  criticism  is  that  lower  and 
upper  berths  are  not  made  private  from  each  other,  and  often 
necessitates   exposures  which   would   not  be  tolerated   anywhere 
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else.     This   I   am  sure  will  socm  be  remedied,  especially  since  it 
can  be  done  in  such  an  easy  way. 

DixixG  Caks. 

The  dining  cars  in  Europe  are  owned  by  private  companies. 
The  meals  are  invariably  served  table  d'hote,  serving  the  whole 
car  at  one  and  the  same  time.  This  reduces  the  number  of 
waiters  in  an  astonishing  way,  but  it  deprives  the  traveler  of 
individual  attention  and  hurries  him  unduly  as  the  courses  fol- 
low each  other  very  rapidly  so  as  to  get  the  next  setting  accom- 
modated as  quickly  as  possible.  This  in  a  sense  increases  the 
capacity  of  the  dining  cars  and  the  earnings  of  the  company. 
The  meals  are  usually  excellently  cooked  and  cost  about  75  cents 
nominally,  $1.50  actually.  In  our  dining  cars  the  capacity  is 
often   reduced  by  not  serving  promptly. 

Freight. 

Owing  to  the  lack  of  great  masses  of  bulky  freight  and 
comparatively  short  hauls,  the  capacity  of  the  Enropean  freight 
car  is  seldom  over  fifteen  tons.  Two  axles  per  vehicle  are  the 
rule.  Often  a  third  one  is  located  in  the  center,  arranged  so  that 
it  can  move  laterally  to  avoid  binding  on  curves. 

What  has  been  said  about  the  lack  of  common  standards 
amongst  the  comparatively  few  state  railway  systems  on  pas- 
senger equipment  holds  good  to  an  even  greater  degree  on 
freight  cars. 

Rei,ativk  Cost  of  Traxsportation. 

Without  going  into  great  details  let  us  consider  the  fare 
between  Pittsburgh  and  Chicago  (468  miles),  taking  in  one 
case  our  conditions  as  a  basis  and  then  giving  the  parallel  figures, 
using  the  rates  of  the  Prussian  State  Railways — baggage  in 
both  cases   is   supposed  to  be  75  pounds. 

A  man  holding  a  scat  in  a  Pullman  car  pays  $2.00  for  it 
and  S10.50  railroad  fare,  a  total  of  $12.50.  The  baggage  is 
checked  and  carried  free  of  charge.  Our  German  cousin  travel- 
ing first  class  would  pay  a  railroad  fare  of  $15.68,  for  baggage 
$2.00,  or  a  total  of  $17.68. 

A    traveler   in   our   day   coaches   of   a   less   expensive   train 
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will  pay  $9.50.  In  Germany  the  corresponding  mode  of  travel- 
ing would  be  second  class,  the  railroad  ticket  being  $8.92  and. 
the  baggage  charges  $0.50,  a  total  of  $9.42. 

By  far  the  largest  portion  of  the  European  traveling  pub- 
lic ride  in  third  class  cars.  The  fare  is  $5.55  and  the  baggage 
charges  50  cents,  which  means  a  total  of  $6.05.  We  have  no 
parallel  case  for  this  class,  hence,  cannot  give  comparative 
figures. 

In  shipping  freight,  the  tariffs  in  Europe  are  so  specialized 
as  to  material,  as  to  kind  of  train,  locality  and  nature  of  the 
shipment  (local,  through  or  export)  that  a  fair  comparison  in 
each  particular  case  is  well  nigh  impossible  and  it  appears  to 
be  much  fairer  to  compare  the  average  figures.  Taking  again 
the  above  mentioned  railroad  and  our  group  II  and  the  officially 
worked  up  average  rate  per  100  ton  miles  of  some  years  ago, 
you  will  find  it  .$1.23  abroad  and  $.763  for  the  eastern  states. 

It  must  be  borne  in  mind  that  the  bulk  of  the  business 
transacted  is  about  the  same  in  each  case,  but  the  haul  is  only 
half  as  long  in  Germany.  This  means  that  terminal  expenses 
are  much  greater  in  proportion,  especially  since  the  average  ship- 
ment is  comparatively  small,  and  since  a  large  proportion  of  the 
bulky  freight  is  shipped  by  water. 

An  additional  burden  to  the  German  shipper  is  the  charge 
made  by  the  "Spediteur."  As  said  before,  the  tariff  schedules 
are  so  exceedingly  intricate  that  it  pays  invariably  to  employ  an 
expert  in  this  line  to  pick  the  route,  to  comply  with  the  regula- 
tions and  to  follow  the  shipment.  All  this  the  American  railroad 
does  for  its  customer  without  charge. 

In  all  questions  of  fares  and  tariff's,  it  must  be  remembered 
that  the  German  railroad  employee  earns  just  about  half  as 
much  as  our  people.  In  other  words,  the  money  value  is 
ordinarily  just  twice  as  great  and  in  looking  at  it  from  that 
angle  the  figures  above  given  look  as  follows : 

U.   S.         Germany 

Nomin-  Actu- 
ally      ally 

Passenger  fare  (Pgh  to  Chicago)   ist  class  $12.50  $17.68  $35.36 

I'assenger  fare  (  Pgh  to  Chicago  )  2n(l  class       9.50       9.42     18.84 

Passenger  fare  (Pgh  to  Chicago)  3r(l  class  6.05      12.10 

Freight,  Average  rate  per  100  ton  miles       .yC)^        1.23       2.46 
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Rkasons  Givkn  ix  EuRoi'E  Fur  Govkrxmext  Owxersiih' 
OF  Railroads. 

Since  most  of  the  railroads  in  Europe  are  now  owned  by 
the  respective  governments,  it  may  not  be  out  of  the  way  to 
dwell  upon  the  reasons  leading  up  to  it. 

It  has  been  argued  by  the  governments  that  it  is  desirable 
for  the  industrial,  agricultural  and  commercial  development  of  a 
country  to  control  and  furnish  proper  means  of  transportation. 
This  is  undoubtedly  true,  but  figures  and  facts  show  that  our 
private  roads  offer  the  same  transportation  more  promptly  and 
for  much  less  money. 

The  governments  also  claim  that  the  revenue  derived  from 
the  railroads  will  help  to  pay  for  current  expenses,  thus  lessen- 
ing the  taxes  of  the  people  otherwise.  This  is  true  on  the  face 
of  it.  Xone  the  less,  the  people  now  agree  that  the  heavy  toll 
exacted  by  the  railroads  comes  from  the  masses  just  the  same, 
as  the  cost  of  transportation  is  simply  added  to  the  price  of 
food  stuffs,  clothing,  fuel  or  whatever  it  may  be. 

Undoubtedly  the  main  reason  for  acquisition  of  the  rail- 
roads by  the  respective  governments  is  a  military  one.  This  is 
more  or  less  apparent  from  the  fact  that  mostly  railroads  and 
aerial  navigation  are  centralized,  while  elevated  and  street  car 
lines,  subways  and  typical  mountain  railroads  are  left  in  the 
hands  of  private  and  municipal  corporations  as  a  rule. 

The  experience  in  war  torn  Europe  for  the  last  few  months 
is  possibly  the  best  proof  of  what  has  just  been  stated.  Im- 
iiiediately  as  mobilization  began,  the  trains  ceased  running  on 
their  schedule  time  to  accommodate  the  movements  of  the  troops, 
the  ammunition  and  the  other  war  material,  and  on  the  morning 
of  the  third  day  the  federal  railroads  of  Switzerland,  for  instance, 
were  bodily  turned  over  into  the  hands  of  the  military  depart- 
ment. 

I  often  wondered  whether  the  same  results  in  emergency 
cases  could  not  be  obtained  by  special  laws  and  licenses  between 
the  government  and  the  private  companies. 

A  very  popular  argument  during  the  amalgamation  period 
of  the  railroads  in  Switzerland  was  the  claim  that  a  great 
economy  would  result  by  doing  away  with  unnecessary  ofifices. 
This  phase  of  the  question  did  not  work  out  well ;  on  the  con- 
trary, the  number  now  is  stated  to  be  greater  than  before,  since 
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each  district  has  a  council  of  its  own  besides  the  federal  cmniciL 
For  the  same  reason  it  has  now  been  found  that  more  direct 
and  more  efifective  business  methods  which  were  promised  at 
that  time  did  not  realize.  On  the  contrary,  it  is  now  a  rather 
difficult  matter  to  settle  on  any  changes  and  improvements  ow- 
ing" to  special  interests  each  district  council  represents. 

Rksults  of  Ckntralizixg  Railroads. 

Government  ownership  generally  speaking  has  helped  the 
weak  roads  and  avoided  critical  periods  wdiich  we  here  usually 
overcome  by  receivership  and  reorganization. 

At  the  same  time  it  leaves  the  formerly  prosperous  private 
roads  in  a  less  remunerative  position. 

It  is  also  interesting  to  note  how  complete,  down  to  the 
smallest  detail,  the  instructions  in  any  one  of  these  complex 
railway  systems  are  worked  out.  Each  employee  or  officer  is 
expected  to  carry  out  instructions  to  the  letter.  This  is  the  ideal 
and  the  highest  duty  of  every  one,  and  if  carried  out,  will  insure 
employment  for  life.  That  way,  every  employee  can  feel  that 
he  has  done  his  duty  and  does  not  need  to  care  for  anything 
further. 

This,  however,  will  not  produce  improvements,  reduce  labor 
cost,  bring  forth  fuel  and  labor  saving  devices,  not  even  safety. 

I  have  for  instance  seen  a  passenger,  who  jumped  on  a 
car  just  as  it  started,  grabbed  by  a  station  employee  and  as  he 
couldn't  manage  him  alone,  another  uniformed  co-worker  ran 
to  his  assistance.  They  finally  succeeded  in  pulling  off  the 
"criminal."  ])y  this  time  the  train  was  moving  at  a  fair  speed 
and  1  was  very  much  afraid  that  an  accident  might  happen  as 
soon  as  the  "trespasser"  would  loose  his  grip.  This  w'as  a  cen- 
ter aisle  car  with  a  platform  at  the  end. 

As  a  contrast  to  such  narrow  conceptions  of  duty,  let  us 
read  for  instance  the  honor  column  of  any  one  of  our  railroad 
employee's  magazines  and  let  us  compare  the  spirit  and  the 
results. 

One  thing  is  sure,  namely,  that  the  government  railroads 
of  Europe  do  not  keep  pace  with  the  evolution  in  other  branches 
of  industry  and  science,  and  this  is  undoubtedly  one  reason  why 
American  railroads  are  often  studied  by  Europe,  a  country  much 
older  than  ours. 
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AiK)thcr  .i;rcat  drawback  in  luir()])c  is  the  lack  of  coniix'ti- 
tion.  As  soon  as  a  i;-overnnient  becomes  the  nianai^er  of  the 
raih'oads,  the  rivah-y  l)et\veen  the  different  mads  ceases,  which 
attain  spells  stagnation  to  a  large  extent,  but  what  is  possibly 
more  objectionable  to  the  customer  is  a  cold  and  overbearing 
treatment,  not  so  seldom  noticed.  Yon  have  no  redress,  you 
cannot  ship  over  the  other  road.  ]'>\-  this  I  do  not  want  to  say 
that,  as  a  rule,  their  railroad  employee  is  not  polite,  but  real 
courtesy  and  whole  soul  spirit  of  co-operation  is  certainly  not 
in  evidence.  Is  it  not  natural  after  all?  Why  should  the  roads 
lay  special  stress  on  auAthing  which  does  not  bring  them  special 
returns? 

A  peculiar  case  came  to  my  notice  showing  again  how  very 
little  the  government  railroads  are  really  doing  for  their  patrons. 
A  valise  through  no  fault  of  the  passenger  was  missent  and  the 
respective  railroad  office  phoned  ahead  to  have  it  intercepted 
at  the  next  station  and  returned.  Phone  call  and  ])arcel  post 
charges  were  both  collected  before  the  valise  was  surrendered, 
with  the  explanation  that  the  government  owns  telephone  and 
parcel  post  systems  and  would  object  to  the  railroads  perform- 
ing such  service  free,  as  this  would  minimize  the  receipts  in 
those  other  two  departments. 

Objections  to   Government  Ownership   in   the 
United  States. 

If  all  the  railroads  in  the  United  States  would  be  combined 
into  one  tremendous  system,  it  would  be  so  unwieldy  that  it 
could  not  be  managed  in  the  true  sense  of  the  word,  and  who- 
ever doubts  this  will  please  read  the  paper  of  Mr.  W.  W.  Thomp- 
son, V.  P.  of  the  B.  &  O.  R.  R.,  presented  recently  before  the 
Engineers  Society  of  Western  Pennsylvania,  wherein  he  shows 
the  obstacles,  financial  and  otherwise,  which  had  to  be  overcome 
by  constant  struggle  and  almost  superhuman  efforts. 

Such  a  system  could,  of  course,  be  kept  going  by  rules  and 
regulations,  but  the  performance  of  each  road  would  surely 
sufifer.  In  reading  two  excellent  articles  on  "pooling"  engines 
in  the  November  number  of  the  F>.  R.  &  P.  Employee's 
Magazine,  it  was  brought  out  that  a  gain  in  engine  work- 
ing hours  led  up  to  this  but  that  as  far  as  the  performance  of 
each  engine,  its  physical  condition  and  its  upkeep  were  con- 
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•cerned,  the  results  were  far  superior  at  the  time  when  every 
•engine  had  its  own  individual  attention.  Therefore  "pooling" 
the  railroads  would  surely  have  similar  results  in  this  respect. 

Such  an  immense  net  of  government  roads  and  a  still  more 
•elaborate  system  of  operating  them  would  in  a  way  lend  stability 
to  the  undertaking,  but  this  also  means  stagnation  and  inability 
to  adapt  itself  to  new  conditions  as  fast  as  they  arise. 

In  Europe,  for  instance,  the  passenger  and  freight  rates 
and  their  application  to  certain  territories  are  hardly  ever 
changed  and  the  industrial  conditions  are  expected  to  adapt 
themselves  to  the  railroads  and  their  policies.  We  over  here  so 
far  have  always  taken  the  opposite  view.  We  believe  in  extend- 
ing the  industries  in  those  localities  where  natural  conditions 
will  ofifer  the  greatest  inducements,  then  we  adjust  the  railroad 
•service  to  the  new  requirements. 

This  is  undoubtedly  one  of  the  reasons  why  the  Canadian 
government  doesn't  operate  its  roads,  although  it  has  built  some, 
lielped  build  others  and  heavily  subsidized  the  rest. 

Our  political  contests  are,  we  all  know,  fought  in  a  bitter 
way,  simply  because  the  existence  of  so  many  employees  depends 
•on  the  respective  victory.  Supposing  we  would  add  another 
million  or  two  of  such  employees,  would  not  this  fight  for 
■supremacy  become  alarming? 

All  competition  between  the  different  roads,  such  as  to 
improvement  in  comfort  of  passengers  would  relax,  also  as  to 
•safetv,  economy  in  operation,  economy  in  the  shops  and  the 
upkeep  of  the  ecjuipment. 

When  the  Hungarian  State  Railways,  undoubtedly  for  just 
■such  reasons,  had  large  yearly  deficits,  they  simply  raised  the 
rates,  and  when  one  of  the  flourishing  Swiss  roads,  after  it  went 
into  the  hands  of  the  federal  system,  had  a  similar  experience, 
it  simply  reduced  the  number  of  men,  number  of  trains,  amount 
•of  track  renewals,  improvements  along  the  lines  and  stations 
and  besides  that  held  back  the  introduction  of  heavier  rails ;  in 
other  words,  it  cheapened  the  service. 

W^e  believe  in  improving  the  service  and  making  it  most 
■effective  and  by  this  means  try  to  make  the  two  ends  meet. 

Each  individual  road  so  far  has  laid  great  stress  on  carry- 
ing the  passenger  as  comfortably  as  possible  and  the  freight 
as  cheaply  as  possible.  Large  sums,  if  possible,  are  yearly  spent 
to  try  out  new  devices  and  improve  the  rolling  stock  and  opera- 
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tions  on  the  road,  economy  and  safet}'.  This  led  up  to  self 
clearins;'  ii^qndolas,  automatic  cou])lers,  hio-h  capacity  cars  and 
power,  low  percentage  of  dead  weight,  heavy  rails,  low  grades, 
doing  away  with  unnecessary  machining  and  finishing  of  car  and 
locomotive  parts,  introduction  of  labor  saving  machinery,  con- 
stant improvement  in  the  brakes  and  signal  systems  and  thou- 
sands of  other  details,  and  as  long  as  the  interests  of  the  in- 
dividual man  and  road  creates  such  spirit,  we  must  win. 

It  is  true,  our  competition  not  seldom  leads  to  gaudy  adver- 
tising, expensive  terminals  of  "marble  halls,  Eygptian  columns 
and  gilt  stairs."  Such  cases,  however,  are  few  in  number  and 
are  often  made  self-supporting,  in  part  at  least,  in  using  them 
as  office  buildings. 

Some  people  think  if  we  had  one  immense  system,  that  one 
pattern  of  box  cars,  and  one  pattern  of  any  other  kind  of  cars 
would  suffice  and  we  could  manufacture  the  equipment  so  much 
cheaper.  We  could,  but  we  wouldn't.  The  government  engi- 
neers are  doing  things  always  as  well  as  it  can  be  done,  while 
the  railroad  engineer  must  always  be  on  the  guard  to  adapt 
material  and  workmanship  to  the  requirements,  i.  e.,  not  to  use 
expensive  material  if  a  cheaper  one  will  do  and  not  to  finish 
details  unless  they  are  made  more  effective  thereby.  The  same 
thing  holds  good  as  to  inspection  and  it  is  my  personal  observa- 
tion that  material  for  the  government  here  and  abroad  invariably 
costs  more  than  that  for  private  roads. 

Again  if  we  had  established  such  a  few  standards  and 
everybody  would  be  at  ease,  who  would  make  further  improve- 
ments? Under  such  conditions,  could  our  Mr.  C.  T.  Schoen 
have  succeeded  in  introducing  the  steel  car?  Would  the  Mon- 
ongahela  Connecting  Road  have  had  a  chance  to  build  200,000 
pound  cars  as  they  did,  thereby  encouraging  others  to  increase 
the  capacity  above  100,000  pounds? 

Unci.assifiI'D  Observations. 

In  Europe  they  manage  to  carry  the  passenger  to  destina- 
tion without  tagging,  but  if  tagging  is  necessary  here,  why  not 
do  it  so  that  the  victim  can  also  see  it? 

Every  ticket  on  the  continent  shows  its  price.  This  is  cer- 
tainly a  great   satisfaction   to  the   traveler  and   a   good   check 
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against  possible  mistakes  at  the  'Svindow."  Why  is  this  not  being 
followed  on  our  roads? 

The  Vaterland.  the  boat  which  took  us  east,  has  a  boiler 
capacity  of  90,000  horse  power,  but  only  about  65,000  was 
regularl)'  developed.  Is  it  not  strange  that  every  pound  of 
this  coal  is  handled  by  manual  labor  ?  Why  is  it  that  mechanical 
stokers  are  not  resorted  to?  This  way  fuel  economy  and  boiler 
capacity  could  be  improved  and  labor  irregularities  avoided. 
There  is  sufficient  space  to  install  them,  in  fact,  it  would  be  a 
comparatively  easy  matter  compared  with  the  equipment  of 
locomotives. 

Some  railroads  on  the  continent  run  on  the  right  hand  side,, 
just  as  we  do,  while  others  use  the  left  hand  track. 

Gauge  cocks  to  determine  the  height  of  water  in  the  tanks 
I  have  seen  used  to  advantage. 

To  overcome  the  side  bearing  friction  on  the  cars  equipped 
with  trucks,  oiling  is  sometimes  resorted  to.  I  saw  cars  which 
had  a  special  oil  cup  projecting  from  the  side  of  the  car  for 
this  very  purpose.  We  believe  in  doing  away  with  the  side  bear- 
ing friction  but  do  not  believe  in  periodic  oiling.  It  is  too  costly 
and  too  unreliable. 

Pe;rsonai,  Experikxce:. 

( )n  August  1st  at  9  A.  ]\L,  a  little  party  of  five  consisting' 
of  wife,  daughter,  two  friends  and  myself  met  at  Interlaken  for 
a  trip  to  the  summit  of  the  Jungfrau.  The  outlines  of  this  most 
majestic  of  the  Alpine  giants  was  set  off  sharp  against  the  dark 
blue  sky  and  the  morning  sun  touched  up  the  massive  picture 
by  illuminating  the  silver  peaks  and  icy  combs  and  throwing 
fantastic  shadows  against  the  portions  less  exposed.  It  was  the 
omen  of  a  glorious  day. 

W^e  started  our  journey  up  the  valleys  on  the  steam  road 
and  in  reaching  Lauterbrunnen  changed  to  a  narrow  gauge 
electric  rack  railroad  which  took  us  upward  on  the  mountains 
on  a  surface  line  in  serpentine  fashion  over  trestles,  under  cul- 
verts, through  green  pastures,  higher  and  higher,  as  if  the  train 
were  extracting  itself  from  the  world  and  human  associations. 
At  last  we  reached  the  Kleine  Scheideck,  the  highest  point 
before  we  entered  the  real  mountain.  Here,  7000  feet  above  the 
level    of    the    sea.    with    carpets    formed    of    Alpine    flowers    all 
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around,  wo  sto|)i)C(l  at  tlic  liotc!  for  breakfast.  After  this  we 
contiinic'l  <mv  jounicv  and  soon  were  taken  inside  of  the  moun- 
tain queen.  A  con.tinuous  tunnel  is  cut  from  liere  in  soHd  rock 
and  tlie  traveler  does  not  see  the  daylight  except  at  two  inter- 
mediate stations  and  at  the  top.  i.  e.,  the  Joch,  12,000  feet  above 
the  level  of  the  sea.  Here  also  cut  in  rocks  we  found  a  station, 
post  office  and  restaurant.  From  here  a  short  walk  through 
extending-  galleries  will  bring  the  traveler  to  the  snow  gate 
and  once  we  had  passed  this,  we  found  ourselves  surrounded  by 
eternal  snow. 

What  an  impression  it  left  on  us  !  The  sun  was  l)right  and 
warm  and  felt  so  near  to  us.  Absolute  stillness  prevailed- 
We  were  too  high  to  hear  the  cow  bells  from  the  Alps  below.. 
Xo  birds,  no  noise,  no  sign  of  human  toils  could  be  detected.. 
The  myriads  of  silver  peaks  around  us  resembled  diamonds  in 
the  glittering  sun  and  to  our  feet  below  was  Switzerland  sur- 
rounded by  the  four  great  Enropean  nations  toiling  away  in 
agricultural  and  industrial  pursuits  in  peaceful  contest  with  each 
other  to  the  glory  of  man  and  its  creator.  Alas,  a  few  hours 
later  we  found  that  this  was  all  a  dream  and  past,  as  war  had': 
been  declared. 

Our  descent  was  equally  glorious  as  the  journey  upward, 
but  as  soon  as  we  reached  the  valley  we  heard  the  terrible  news 
of  war. 

The  Swiss  government  immediately  pressed  the  "Land- 
sturm"  into  service,  the  regulars  and  the  reserve  to  follow  two 
days  later.  At  this  same  date  the  railroads  were  also  to  be 
turned  over  to  the  Military  Department  and  we  decided  at  once 
to  leave  the  country  for  fear  of  getting  penned  in.  We  ate  once 
more  in  Inte'rlaken,  the  rendezvous  of  all  tourists  and  we  gazed 
once  more  at  the  majestic  figure  of  the  Jungfrau,  now^  mvstified 
by  the  Alpine  glow  of  the  setting  sun.  Our  friends  instead  of 
continuing  their  travels  decided  to  leave  for  Bern,  their  home, 
that  night  as  both  their  sons  were  subject  to  the  country's  call 
to  arms.  All  banks  had  ceased  to  honor  checks  and  to  pay  out 
metal  currency  of  any  kind,  and  for  this  reason  my  friends 
exchanged  with  me  all  gold  they  had  in  their  possession.  We 
slept  at  Spiez  that  night,  not  in  a  regular  hotel.  (They  were 
already  filled  with  soldiers),  but  in  a  private  ''pension"  and 
after  breakfast  in  the  morning  we  walked  down  to  the  station 

SS 


to  wait  for  any  Lotschberi;-  train.  This  was  en  Sunday  morn- 
ing, August  the  2nd,  a  beautiful  day  with  the  lovehest  of  views 
down  on  the  Lake  of  Thun  with  the  encircHng  mountains  as 
silent  guardians. 

The  Lotschbcrg  Railroad  is  the  latest  thoroughfare  pierced 
through  the  Alps.  \\'ith  2^2  per  cent  of  maximum  grade,  a 
track  of  standard  gauge  and  using  current  of  12,000  volts  up 
to  the  transformer  on  the  locomotives,  runs  passenger  equip- 
ment trains  at  express  speed  and  the  heaviest  loads  of  freight 
known  on  the  continent. 

Although  410  schedule  was  observed  whatever,  we  caught  a 
train  destined  to  take  us  to  the  canton  Wallis  and  from  there  to 
Geneva  and  to  Paris.  A  locomotive  in  front,  one  at  the  rear 
and  twelve  cars  in  the  middle,  we  certainly  enjoyed  our  thrilling 
ride  through  vallevs  along  the  river  Kander.  then  up  the  smaller 
mountains.  Through  peaceful  villages  and  Alps,  with  magni- 
ficient  views  on  glaciers  and  mountain  peaks,  all  changing  every 
moment  to  make  room  for  new  panoramas  more  glorious  and 
enchanting  than  those  past. 

Finally  we  reached  the  Lotschberg  tunnel,  nine  miles  in 
length  and  over  4,000  feet  above  the  sea.  AMth  unabated  speed 
we  went  on  through,  then  drifted  down  the  southern  slope  until 
we  reached  the  station  Brieg  along  the  river  Rhone ;  in  other 
words,  wc  were  nov.'  in  that  part  of  Switzerland  which  is  most 
famous  for  its  wines,  its  fertile  soil  and  its  most  picturesque 
surroundings.  The  charm  of  such  views  will  never  be  forgotten, 
although  sad  recollections  will  be  interwoven  with  the  same. 
Many  men  and  women  were  out  gathering  what  crops  they 
could,  not  paying  any  heed  to  church  bells  and  their  solemn 
invitation.  Their  hearts,  no  doubt,  hid  graver  thoughts,  as 
father,  son,  or  perhaps  sweetheart  was  .called  to  arms  and  not 
to  fail  the  coming  morning. 

Our  baggage,  which  was  sent  ahead  some  davs  ago  to 
Vevey,  was,  thanks  to  my  good  friend,  the  train  condtictor, 
phoned  for  and  brought  out  into  readiness  for  us  to  take  along 
without  descending  from  the  train. 

Who  has  not  heard  of  Lake  Geneva,  the  jewel  of  all  Alpine 
lakes?  Its  softness,  brilliancy  and  splendor  cannot  be  described. 
Surrounded  by  the  finest  villas,  gardens  and  hotels,  with  ter- 
raced Alps  and  snow  peaked  mountains   as  a  background,   the 
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picture  is  complete.  Mont  lllanc  itself  seemed  proud  of  such  a 
splendor  at  its  feet.  Swift  moving-  steam  boats  and  gayly  dec- 
orated gondolas  and  the  (juivering  reflections  of  the  mountains 
in  the  deep  all  helped  to  make  this  grand  sight  that  much  greater. 
This  lake  is  also  dear  to  many  for  historic  reasons.  Here 
Romans  and  the  'J\'Ut(jns  fought  togfther  long  before  our 
Saviour  was  born.  Mere  is  the  Chateau  Cbillion  where  lionnivard 
was  kept  a  captive  and  at  the  other  end  is  (Jcncva,  the  home 
of  Rousseau. 

We  arrived  in  this  city  at  6  P.  A[.  and  found  that  all  the 
frcniier-  bad  been  closed  at  4  o'clock  and  that  the  only  outlet 
from  the  Swiss  Kei)ublic  at  that  hour  was  to  Italy.  The  depot 
and  siuToundnig  buildings  were  all  guarded  by  the  soldiers  and 
every  train  brought  hundreds  of  other  travelers.  None,  how- 
ever, could  ])roceed.  All  nationalities,  all  tongues  and  every 
creed  w-ere  represented.  A  kaleodoscopic  mass  of  frightened 
human  beings,  all  asking  for  advice,  but  mostly  meeting  bitter 
disappointments. 

Two  hours  later  "our  party  was  returning  and  en  route  to 
AliJan  with  the  intention  of  going  from  there  to  Genoa  as  soon 
as  we  could  get  a  boat.  We  breathed  a  great  deal  freer  as  soon 
as  w'e  had  passed  the  southern  portals  of  the  Simplon  tunnel — 
we  were  in  Italy.  Six  hours  after  that  th.is  thoroughfare  was 
also  closed. 

W'e  further  foimd  that  Gibraltar  was  closed,  that  no  more 
ships  would  leave  the  city  Genoa  and  that  an  Engli.sh  boat,  the 
last  to  leave  the  Mediterranean,  was  ready  to  sail  the  next  day 
from  Naples. 

( )ur  efforts,  it  was  clear,  had  now  to  be  renewed  to  get 
accommodations  on  that  boat.  W^e  did  succeed,  although  great 
crowds  of  people  down  in  Italy,  in  cities  near  the  boat,  had  more 
advantages  than  we.  .V  fast  express  that  night  took  us  again 
southward  and  in  less  than  half  an  hour  after  arriving,  sailed 
for  the  dear  old  L'nited  States. 

The  sight  of  Naples'  harbor,  the  solemn  Mount  Vesuvius, 
the  outlines  of  the  Apennines  clear  cut  against  the  southern 
sky,  and  last  but  not  the  least  the  beautiful  blue  sea  turned  into 
glittering  gold  by  the  sun,  this  is  a  picture  which  will  dwell  in 
our  sweet  memories  until  the  end. 

PRESIDENT  :     Gentlemen,  this  is  a  very  interesting  sub- 
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ject  and  it  is  now  open  for  discussion.  ]\Ir.  Stucki  has  promised 
to  answer  all  questions,  and  if  some  person  starts  the  ball  roll- 
ing, I  think  we  will  make  it  a  little  more  interesting.  Mr.  L.  C. 
Bihler,  of  the  Carnegie  Steel  Co.,  may  we  hear  from  you? 

^IR.  L.  C.  BIHLER:  Mr.  President  and  gentlemen,  I 
don't  know  what  to  sa}'.  I  don't  want  to  get  up  and  criticize  Mr. 
Stucki's  paper,  but  there  is  an  invitation  on  this  advance  copy 
stating,  "We  all  know  that  Mr.  Stucki  delights  in  anti-harmon- 
ious meetings,  so  come  and  help  stir  it  up  a  little."  I  had  din- 
ner this  evening  with  ^Ir.  Stucki,  and  the  other  officers  of  the 
Club,  and  one  of  them  dared  me  to  say  something,  and  another 
threatened,  so  I  really  don't  know  what  to  say.  The  paper  is 
pretty  good.  I  have  never  been  on  the  other  side.  I  don't  know 
whether  he  is  right  or  wrong.  I  did  make  a  few  notes  while 
reading  the  advance  copy,  and  Mr.  Stucki  promises  to  answer 
all  questions,  and  as  there  is  a  little  curiosity  in  my  mind  I  will 
give  him  an  opportunit}'  to  explain. 

He  referred  to  aeroplanes  and  Zeppelins.  One  of  my  co- 
workers was  in  Germany  last  summer  a  year  ago  and  he  told  me 
that  the  price  for  a  ride  in  a  Zeppelin  was  $5.00  per  hour  for 
four  hours  ride,  or  $20.00,  and  instead  of  giving  him  four  hours 
ride  they  gave  him  five  hours  for  the  $20.00.  He  said  that 
was  the  only  money  he  didn't  begrudge.  ]\Ir.  Stucki  raises  the 
price.  I  don't  know  why,  possibly  on  account  of  the  war.  His 
price  is  100  marks,  or  .$25.00,  for  one  passenger.  Maybe  Mr. 
Stucki   fell   into  the  hands   of  a  bad  chauffeur? 

Another  thing  I  notice,  he  referred  in  his  paper  to  the 
bumping  of  cars.  He  didn't  offer  any  explanation  as  to  how 
expert  the  engineers  of  trains  in  the  foreign  countries  are  at 
making  up  trains,  or  how  near  they  can  come  to  smashing  a 
wooden  sleeper  without  destroying  it,  or  how  near  they  can 
come  to  breaking  a  man's  neck,  as  they  apparently  sometimes 
seem  to  do  at  Harrisburg  on  the  Pennsylvania,  or  Buffalo  on 
the  New  York  Central,  or  Fort  W^ayne  on  the  Pennsylvania 
Lines  West. — without  actually  doing  it.  I  think  it  would  be 
interesting  to  know,  for  the  "pay  passengers"  at  least.  The 
American  engineers  who  are  apparently  always  before  arbitra- 
tion boards  asking  for  more  money,  than  the  industrial  traffic 
manager  thinks  he  is  entitled  to  (but  don't  get) — our  lives  are 
in  their  hands — we  admit  our  lives  are  in  their  hands — -I  w^ould 
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like  to  know  how  expert  they  are  comparatively.  You  have  heard 
of  the  man  who  puts  an  open- face  watch  under  a  steam-hammer 
and  says  he  can  hreak  the  crystal  without  breaking;-  the  watch. 
Some  careless  engineers  are  trying  out  something  like  that  oc- 
casionally, seeing  how  near  they  can  come  to  killing  you  and 
yet  not  do  it. 

There  is  another  thing  j\Ir.  Stucki  touched  on  very  gingerly, 
and  only  mentioned  once — steel  cars — and  I  thought  he  might 
have  said  a  little  more  about  it.  I  am  not  talking  for  myself;  I 
am  talking  for  Messrs  Postlethwaite  and  Lindstrom  to  give  them 
a  chance  to  say  something  about  steel  cars.  We  have  organized 
a  foreign,  industrial  ci^mmission  and  when  Air.  Flannery  returns 
from  Europe  we  ought  to  hear  something  very  interesting  along 
this  line. 

A\'ith  regard  to  the  motor  busses  on  Fifth  Avenue,  New 
York,  you  can  see  motor  busses  with  a  second  story,  running 
from  the  lower  part  of  New  York  to  Grant's  Tomb.  So  we  do 
"have  them  in  New  York. 

MR.  A.  G.  ]\IITCHELL:  Mr.  President,  I  am  in  the 
same  box  as  some  others  here.  I  have  never  been  over  on 
the  other  side.  I  know  nothing  about  foreign  railroads  from 
actual  experience.  But  I  have  been  very  much  pleased  to  notice 
that  our  good  friend,  the  author  of  this  paper,  agrees  that  the 
American  railroads  are  far  ahead  of  the  foreign  railroads.  I  am 
•always  willing  to  take  my  hat  ofif  to  the  other  fellow  who  says 
we  have  got  the  best  road. 

The  point  made  by  the  former  speaker,  in  the  way  of  a 
little  slap  at  the  railroads,  I  think  ought  to  be  answered,  in 
that  only  a  short  time  ago  I  saw  a  statement  made  by  some 
insurance  expert  that  there  were  more  persons  hurt  by  falling 
out  of  windows  than  as  passengers  on  railroad  trains.  So  I 
think  the  remark  on  broken  necks  and  so  on  can  be  minimized 
■a  little. 

I  have  wondered  too  how  it  occurs  that  so  soon  after  the 
publication  of  this  advance  copy  of  Mr.  Stucki's  paper  the  Inter- 
state Commerce  Commission  should  have  passed  the  advance  in 
rates  (Laughter).  The  argument  of  the  author  of  this  paper 
lias  evidently  had  a  wonderful  effect,  and  I,  as  one  of  the  rail- 
road   officials    who    hope    that    the    railroads    may   be    benefited 
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thereby,  with  increased  business  in  the  future,   feel  very  grate- 
ful to  him  for  what  he  has  done. 

MR.  CHAS.  F.  PIERCE:  I  haven't  anything  to  say  on 
this  subject,  but  a  little  squib  here  in  the  Telegram  of  New  York 
may  be  interesting  to  Mr.  Stucki. 

Oh,  London  is  a  man's  town,  there's  power  in  the  air; 
And  Paris  is  a  woman's  town,  with  flowers  in  her  hair; 
And  it's  sweet  to  dream  in  Venice,  and  it's  great  to  study  Rome ;. 
But  when  it  comes  to  living,  there  is  no  place  like  home. 

I  know  that  Europe's  wonderful,  yet  something  seems  to  lack;  • 
The  past  is  too  much  with  her,  and  the  people  looking  back. 
But  the  glory  of  the  present  is  to  make  the  future  free— 
We  love  our  land  for  what  she  is  and  what  she  is  to  be. 

Oh,  it's  home  again,  and  home  again,  America  for  me! 
I  want  a  ship  that's  westward  bound  to  plough  the  rolling  sea, 
To  the  blessed  Land  of  Room  Enough  beyond  the  ocean  bars. 
Where  the  air  is  full  of  sunlight  and  the  flag  is  full  of  stars. 

MR.  C.  S.  REA:  I  have  read  a  copy  of  ]Mr.  Stucki's  paper 
and  while  I  knew  that  he  was  a  well  known  engineer,  I. 
never  knew  that  he  was  an  author  of  poetry.  The  sketch  of  his 
personal  experiences  is  certainly  a  work  of  art,  and  while  the 
paper  invites  criticism,  I   fail  to  know  how  to  present  any. 

In  regard  to  those  bumps  that  Mr.  Bihler  spoke  about  hav- 
ing received  on  the  Pennsylvania  Railroad  at  Harrisburg,  I 
might  suggest  that  if  they  want  to  eliminate  those  bumps  they 
should  equip  their  cars  with  "Stucki  Roller  Side  Bearings." 

PRESIDENT:  I  notice  Prof.  Endsley  is  in  the  room. 
We  would  like  to  hear  from  him. 

PROF.  L.  E.  ENDSLEY :  I  am  very  glad  to  have  heard 
Air.  Stucki's  paper.  I  had  a  few^  impressions  myself  while  over 
on  the  other  side  of  the  water.  One  thing  that  impressed  me 
that  Mr.  Stucki  did  not  tell,  was  the  small  locomotives  that  took 
us  around.  I  felt  when  I  was  over  there  I  could  have  hitched' 
a  Ford  onto  some  of  their  locomotives  and  backed  them  up. 
These  small  locomotives  are  possible  because  of  the  small  cars 
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in  use.  These  lii;ht  cars  ride  very  well  because  the  road  bed 
is  kept  up  very  well  especially  in  some  parts.  I  rather  doubt  if 
their  road  bed  would  stand  up  under  our  heavy  equipment,  but 
for  their  purpose  it  works  very  well.  With  their  lii^ht  cars  it  is 
a  j^ood  deal  like  the  Ford  automol)ile — it  t^oes  very  well  over 
a  good  level  road  but  when  \ou  i^o  over  the  cobble-stones,  it 
does  not  ride  so  well. 

Mr.  Stucki  oetting"  out  of  that  country  reminds  me  of  a 
little  squib  that  .Vbe  Martin  said  the  other  day :  Tom  Brown 
said,  '"I  would  like  to  be  over  there"  and  Phillip  Lippincutt  said, 
"I  wouldn't  want  to  be  very  close."  I  think  Mr.  Stucki  was 
getting  out  of  there  as  fast  as  he  could. 

PRESIDENT:  I  notice  we  have  wath  us  tonight  Mr. 
J.  W.  Henderson,  Chief  of  the  Bureau  of  Smoke  Regulation, 
City  of  Pittsburgh,  may  we  hear  from  him? 

MR.  J.  W.  HENDERSON :  I  did  not  hear  the  first  part  of 
Mr.  Stucki's  paper,  but  I  heard  a  little  story  about  one  of  those 
incline  roads.  It  is  about  a  little  engine  which  was  working 
to  beat  the  band,  pufBng  and  pulling,  and  they  were  making 
about  one  inch  at  a  time.  When  they  finally  got  to  the  top  the 
engineer  said,  "Well  we  got  there  all  right."  The  brakeman 
said,  "Yes,  I  know,  but  if  I  hadn't  put  the  brakes  on  we  would 
have  slipped  back." 

I  don't  know  what  is  the  matter  with  Mr.  Stucki.  He 
knows  me  pretty  well,  and  ofifered  me  congratulations  on  this 
job  I  got  into.  He  has  not  said  anything  about  smoke  in  Europe, 
I  suppose  the  locomotives  over  there  are  large  enough  to  smoke. 
I  would  like  to  hear  from  him  in  regard  to  it. 

PRESIDENT :  Are  there  any  others  Avho  care  to  take 
part  in  this  discussion?    If  so  we  would  like  to  hear  from  them. 

MR.  C.  B.  ALBREE:  Mr.  President,  there  are  one  or  two 
points  about  European  railways  that  in  my  experience  over  there, 
struck  me  as  being  quite  well  worth  adopting.  One  of  them  is 
the  system  they  have  of  landing  at  big  terminals. 

At  London,  Edinboro,  Glasgow,  or  any  other  big  city,  you 
will  find  that  instead  of  requiring  you  to  give  up  your  railroad 
ticket  when  you  leave  your  station,  as  they  do  at  the  smaller 
stations,  over  there,  the  guard  comes  up  and  takes  your  ticket. 
The  result  is  when  you  get  to  the  terminal  you  are  free  to  leave 
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the  carriage.  Then  you  find  a  platform  and  cabs  on  the  other 
side  of  the  platform.  You  put  up  your  finger  and  the  cabman 
comes  to  you  instantly,  and  you  go  right  to  the  luggage  vans 
and  you  point  out  your  trunk ;  they  are  thrown  out  of  the  vans 
immediately.  You  have  no  check,  simply  registered,  and  every 
man  is  supposed  to  know  his  own  trunk.  You  get  your  own 
when  you  see  it,  and  you  point  it  out  to  the  cabby,  and  within 
two  or  three  minutes  after  you  get  out  of  that  train  you  get 
into  your  cab  and  you  have  your  trunk  on  it  and  you  go  to  a 
liotel.  In  the  United  States  you  give  your  checks  to  Transfer 
Agent  and  do  not  get  the  baggage  for  hours. 

PRESIDENT:  Can  we  hear  from  any  of  the  others?  If 
not,  we  w^ill  ask  Mv.  Stucki  to  close. 

JMR.  STUCKI:  I  must  agree  with  ]\Ir.  Bihler  in  a  good 
many  respects.  I  was  bumped  often,  and  I  know  that  improve- 
ments arc  possible  there.  The  remarks  about  foreign  trade  are 
really  appropriate,  but  I  heard  more  about  that  in  this  country 
than  over  there,  as  the  minds  were  too  excited  and  wholly 
absorbed  by  the  war.  He  is  right  when  he  says,  that  two-story 
motor  cars  are  operated  on  Fifth  Avenue  in  New  York.  I  did 
not  think  about  them,  when  I  made  the  remark.  But  what 
pleased  me  more  tonight  than  anything  else  is  the  fact  that  Mr. 
^Mitchell  attril)utes  the  5  per  cent  increase  in  freight  rates  to 
this  paper. 

J\Ir.  Pierce's  poem  awakened  vividly  the  feelings  I  had, 
Avhen  we  chased  around  to  extricate  ourselves  from  the  meshes 
thrown  around  us  by  the  warring  nations.  It  looks  more  like  a 
joke  just  now,  but  didn't  then. 

To  ]\Ir.  Henderson,  I  may  say  that  I  didn't  see  any  smoke  over 
there,  possibly  because  coal  and  briquets  cost  much  more  than 
over  here,  hence  it  pays  them  to  burn  it  up  completely,  not 
€ven   speaking   of   the   annoyance   caused  by   smoke   aside. 

I  have  nothing  else  to  add  except  that  Mr.  Albree's  remarks 
are  right  to  the  point,  but  the  speed  he  talks  about  is  the  result 
of  competition  between  the  different  cabmen  and  the  desire  to 
enhence  the  tip.  This  proves  again,  that  competition  is  absolutely 
necessary   to  stimulate  the  efforts. 

Before  closing  I  want  to  thank  you  gentlemen  for  the  great 
patience  you  have  shown  in  listening  to  this  paper. 
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'StR.   J.   G.   CODE:     Air.    President.   I   move  that  a  rising 
vote  of  thanks  of  the  Ckib  be  extended  to  Mr.  Stucki  for  his 
very  interesting'  description  of  the  railroad  facihtics  in  Europe, 
and  his  very  poetic  description  of  the  Alpine  scenery. 
ADJOURNED. 

^  Secretary. 
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Bingham  &  Garfield 

Nevada  Northern 

South  Dakota 

Ewong  Tung  Yueh  Han 

Cape  Girardeau  &  Northern 

Missouri  Pacific 

Buffalo  Creek 

Cuba 

Chicago  &  Illinois  Midland 

Imperial  Gov't.  Ry.  of  Japan 

Kewaunee   Green   Bay  & 

Western 

Denver  &  Rio  Grande 

Chicago  Great  Western 


O.  S.  PULLIAM 

120S  House  Building  Pittsburgh,  Penna. 


BRADY  BRASS  CO. 

MANUFACTURCMa    OF 

CYPRUS  BRONZE   FOR   LOCOMOTIVE   and    CAR    BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARirtGS        MOTOR  BEARINGS 

Gineral  Offlci  and  Works,   170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  N.  i. 
DANIEL  M.  BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak«  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg..  Chicago. 


Recent    Developments    in    Steam  Engineering  More  Especially  Tur- 
bines for  Driving  Electric  Generators  and  as  Used  for  Marine  Pro- 
pulsion, By  H.  T.  Herr,  Vice  President   and    General   Manager,   The 
Westinghouse    Machine    Company. 


BULLDOZER    AND    HEADING    MACHINE    WORK 

STEEL  CAR  FORGE  COMPANY 

"FORQINQ  SPECIALISTS  • 

PITTSBURGH  NEW  VORK  CHICAGO 


It  is  now  possible  to  procure 

"ARMCO"  (Ameiican  Ingot)  IRON  BARBED  WIRE 
WELDING  WIRE  AND  OTHER  WIRE  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SALE 


FOR   SALE 


wmtaantsM 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Braxed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 


Graham  Nut  Company 

RITXSBURGH,   F*A. 


; MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  PundiedC&T,  Nuts 
Bolts,  hg  Screws,  Wasliers,  Etc. 


This  Space  For  Sale 


n 


MURDOCH"  RAILROAD 


BABBITT 
METAL 


-Copper  Hardened- 


MR,  SUPERINTENDENT  OF  MOTIVE  POWER:- 

There  arc  many  railroads  that  are  having  trouljle  with  the 
babhitt  metal  that  tliey  are  using  on  their  h:)comotivcs.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out   fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

When  you  write  your  next  order  make  it  read 

BABBITT 
METAL 

Within  sixty  days  you  will  notice  your  requirements  getting 
smaller.  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt   Metal. 


^^^<^0»0>01^t0>0t0*0>0*0*0*0*f*0*0*0*0*0*0»0*0*0»0t0>0*0*0*ff^m0»0*0*0*0mf0»0*0»0*0*^:m0*0*0*0*0fi 


THE 


EHHioF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF   WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW  FEED 


SENT   ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES   IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK   FOR  CIRCULAR  Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 

CHICAGO  NEW  YORK       ATLANTA       PITTSBURGH  SAN   FRANCISCO 


in 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Ma^chinists*  Tools  and  Supplies,  Clectric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hr.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ^I7"^^v^?^^i;  ^^' 

^  _,       ,      J  "   '  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDO. 


Jimntjon,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange  .«.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^(/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^AK  maintenance,  brake  heads  ui« 
freight  equipment.  •"'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  I. 

Shoe.  Chicago,  III. 

\A/RITE     F'OR    S/\/V\F»LE    OF 

Stabrite  Front  End  Paint 


yVlftDE     B^V 


Chas.  R.  Long,  Jr.  Company 

kTED 

LOUISVILLE.  KY 


INCORPORATED 
MANUFACTURCRS  OF 

RAILWAY.  STATION    AND 
BRIDGE  PAINTS. 


l^<.«'l.".Ci^<.> 


1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High=Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    d    Safety    Valve    Co.,   Inc. 


ESTABLISHED     1884 


SIPFS   JAPAN  OIL 

"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAI1.Y  USE   BY  ALL  THE  LEADING  RAILROADS   IN   THE   UNITED  STATES 


-MANUFACTURED     ONLY     BY- 


CHICAGO  ILL  JAMES  B.  SIPE  Sl  CO,  Pittsburgh,  pa. 


U060M0T1VE  BLOW-OFF 

DOES  SATISFACTORY  W^ORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


A  catalog  or  call   by  Representativ* 
for    the   asking.     &     &     &     &     0 

Ksmesteai  Valie  Mf|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


r 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTF  RED 
TH  E   I  oEAL  PAINT  Ol  L 


B.  G. 

SPIRITS 


^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  PA. 


JJ 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with    the    BOYER  HAMMER  when  fitted  with  M. 
S.   Tool    Holder   or    Piston    Retaining  Wall. 


-MMiifW)f| 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER     since     it 
first   proved   that   pneumatic   riveting   was   a  success. 
(Write  for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


Chicago  Office. 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


H.  H.  Hewitt,  pres. 


C.  M.  HEWITT,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'   boss   sit  up  an'  take  notice." 

JOSEPH  DIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES,  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Established   1827.  JERSEY    CITY,    N.    J. 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
^  ENGINE  POCKET 

INSURES    FULL    CONTACT    ALONG 
PULLING     FACES     OF     KNUCKLES 


Write  for   Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,   Pa.,  Melrose   Park,   111. 


This  Space  Tor  Sale 


Vll 


;  Westinghouse  ■ 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems:  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating-  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as  well   as   qualitv   brakes. 

WESTINGHOUSE  AIR  BRAKE   COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westinghouse  Electric  Arc  Welding  Equipments 

have   reduced   the   repair    costs   in   many   railroad   shops.     They 
save  their   cost  in  three   months'   time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 

East  Pittsburgh,   Pennsylvania 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS   OF   CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weiglit  of  Engine,  266,500  ponnds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cylinders,  26x30  inches;  Maximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  tlie  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tra'",tive  power  of  55,900  pounds,  a  depth  of  throat  of  2-13-4 
i'jches  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN  LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


((vn') 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

YflRNflLL  PflINT  COMPflNy 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 


rapid,  convenient  operation. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


P.  &w. 

SMALL  TOOLS 

AND  M.  C.  B. 

GAUGES 

WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The    mechanical    officials 
of    420    Railroad     Shops 
are   saving   thousands _ of 
.  ,        „         .  dollars   every  year  using 

Making  Thermit  Weld  Without  Removing  "Thermit"      for      welding 

their   broken    enginT  frames    in   place,   and   are    returning    their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of   the   great   saving  that  Thermit  can   effect. 
Our   new   pamphlet   2167    will    describe   and    illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it.-' 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  329-33.3  Folsom  St.,  San  Francisco 

7300  S.  Chicago  .-\ve.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


"B5" 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue   troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of   light  weight. 

Cools  off  quickly. 

Many  other  good   features. 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


^    TfefE 

!FLEX|BLE 
STATBOLT 


MAR.   1   ll04.^H    753329 
FEB.    20  IsO^H).   813120 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  «&  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES  MODERATE 


Manufactured    Only    By 


RESULTS  GREAT 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON,     MASS. 


Galena = Signal    Oil   Company 

FRANKLIN,  PENNA. 

SOLE    MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa^y  Lubrication  a».  Specialty. 


Please  write  to  home  of  f  ice  for  3.    A.    MEG  EAT  H 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPKCIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Go. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOtRNAL  BOX  LIDS 

STEEL   CASTINGS 


-\  ■Tg2ilfc.v*»>B'i^Tp  ^\\ 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   niontbly,    except    June,    July    and   August,   by    The    Railway    Club   of    Pitts- 
burgh, J.   ]5.  Anderson,  Secretary.  General   Offices,   Penna.  R.  R.,  Pittsburgh,  Pa. 
.\liplicatioii  made  for  entry  as  Second  Class  .Matter  at  the  Pittsburgh,  ]'a.,  Post  Office. 

Vol.. XIV.  Pittsburgh.  Pa.,   January  22.   1915.      ^rre^co^' 
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PROCEEDINGS  OF  MEETING, 
JANUARY  22,  I9I5. 

The   regular   nionUil}"   meeting  was   ealled  to   order  at  the 
Monongahela   House   at  8  o'elock,    P.    AI.   by   President  F.   M, 

McNuhy. 

The  folohving  gentlemen  registered : 


MEMBERS. 


Anderson,  A.  E. 
Anderson,  J.  B. 
Austin,  F.   S. 
Babcock,  F.  H. 
Barth,  J.  W. 
Battinhouse,  J. 
Brewer,  W.  A. 
Brosemann,    W. 
Boehm,  .L.  Isl. 
Bohannon,    G.    L. 
P.ond.  W.  W. 
P)ucchner,  W.  A. 
Buffington,  W.  P. 
Burket,  C.  W. 
Byron,   A.    W. 
Caine,  C.  D. 
Caldwell  J.  O. 
Carroll,   F.   E. 
Cartwright.  W.  E. 
Chapman.   B.  D. 
Chester,  C.  J. 
Chilcoat,   H.  E. 
Clark.  C.  C. 
Code.  J.  G. 
Cook,  C.  C. 
Cooper,  F.  E. 
Cooper,    T.    H. 
Cotton,  A.  C. 
Cunningham,  R.  I. 
Duggan,  E.  J. 
Dygert.    H.   B. 
Emery,   E. 
Endsley,  L.  E. 
Fogle,   Emmett 
Fulton.   A.   M. 
Gowdv,  H.  E. 
Greiff.  J.  C. 
Hammond,  H.   S. 


Harvey,   W.   B. 
Playnes,  J.  E. 
Hershey,   J.   E. 
Ploffman,  C.  T. 
Holt,   Jas. 
Howe,    D.    ]\L 
Howe,  H. 
Huchel.   H.   G. 
Huff,  G.  F.  Jr. 
James,  R.   E. 
Jameson.  A.  A. 
Kinch.  L.   E. 
Kintcr,  D.   H. 
Knickerbocker,  A.  C. 
Knox.   W.   J. 
Panahan.  J.   i^. 
Pansberr}',  W.  B. 
Laughlin,   C.   W. 
Lavhn,    .AP    H. 
Pehr,  PP  W. 
Pobez,  P.  P. 
Pow.   T.  R. 
Mackert,  A.  A. 
Alarshall,   W.'   T. 
Maxfield,   H.   H. 
Mellon,  AA'.   B. 
:\IcAbee.  A\\  S. 
McCollum.  G.  C. 
McFarland.  H.  P. 
McKinstrv,  C.  H. 
McXultv,'F.  AP 
Xeel.  T.  ^P 
Painter.   Jos. 
Pace.  A.' Jr. 
Parke.  F."H. 
Patterson.   T-  E. 
Perry.  W.  E. 
Penninsrton.  F.  W. 


64 


rfcil,  John 
I'hillips,  Lee 
riiiUi?.  W.  A. 
Pie.  Tos.   T. 
LVatt".   1.  b. 
Rabold,  W.   E. 
Ramsev,  R.  S. 
Reddin'o-,  D.    |. 
Reid.    John   \\'. 
Rhodes,  E.   M. 
Richardson.   W.    P. 
Richardson,    L. 
Ritts.  W.    11.  • 
Robbins,   F.    S. 
Roemer,  M. 
Roemer,  W. 
Rowand,  T.  A. 
Sarver,  G.  E. 
Schaff,  A.  J. 
Schaefer.  F. 
Schaich,  W.  L. 


Seevvald,  j.  H. 
Shourek,  T.  ].. 
Sleeman,  W.  C. 
Smoot,    W.    1). 
Snyder,  F.   I. 
Snvder.   J.   R. 
Stark,  F.  H. 
Streib,  G.  A. 
Stucki,   A. 
Thomas,  J.  H. 
Travis,  J.  H. 
Vowinkel,  F.  1"\ 
Wahlert.  H.  A. 
Wardale,  X.  II. 
Warne.    J.  C. 
Warner,"  E.   O. 
Watkins.  G.  PI. 
WilHamson,  J.  A. 
Wood,  H.  L. 
Woods,  F.  F. 
Wvke.  J.  W. 


VISITORS. 


Andrews,  T-  P- 
Baird,  J.  H. 
Barclay,  E.  E. 
Boyce,  W.  S. 
Bnrson,  H.  A. 
Coombe,  A.  B. 
Donehoo,  E.  M. 
Grosswe^e,  J.  B. 
Haines,  E.  K. 
Haisch.   A.    M. 
Hane,  J-  A. 
Herr,  H.  T. 
Hermanson.  Theo. 
Heuthorn.  J.  T. 
Karger.  R.  F. 
Kin^,   S.  A.    Jr. 
Lidstone,  F.  J. 
Maier,  J.  L. 
Marcus,  M. 


Mitchell.  R.  S. 
McDonnell.  J.  R. 
Neissen,  F. 
Pie,  G.  D. 
Rauterkus.  J.  A. 
Reddino;,  R. 
Reynolds,  D.  E. 
Ryde,  H.  PI. 
Saunders,  L.   D. 
Shepard.  \ \  J- 
Sneck,  PI. 
Steib,  W.  P. 
H.  Stenson.  G.  A. 

S touch.  E.  E. 
Strickler.  T.  W. 
Tracev,  E.  T. 
Welter.  S.  A. 
Wolf.  F.  A. 
Yawman,  C.  A. 
Yost,  G.  K. 


PRESIDENT :     The  roll  call  will  be  dispensed  with,  as  we 
have  a  record  of  the  attendance  bv  resfistration  card. 


65 


The  minutes  of  the  last  meeting  are  in  the  mail,  therefore 
the  reading  of  them  will  be  dispensed  with. 

The   Secretary   read   the   following   list   of   applications    for 
membership : 

Baird,  J.  H.,  Clerk,  Atlantic  Refining  Co.,  424-426  Sixth  Ave., 
Pittsburgh,   Pa.     Recommended  by  J.  O.  Caldwell. 

Barclay,  E.  E.,  Locomotive  Engineer,  Montour  R.  R.,  1410 
Fourth  Avenue,  Coraopolis,  Pa.  Recommended  by 
J.  E.  Patterson. 

Burwell.  L.  T.,  Sales  Agent,  JNE.  W.  Supply  Co.,  Real  Estate 
Trust  Building,  Philadelphia,  Pa.  Recommended  by 
C.  O.   Dambach. 

Crawford,  C.  B.,  Gang  Leader,  Penna.  R.  R.,  475  Second  Street. 
Pitcairn,  Pa.     Recommended  by  C.  T.  Hoffman. 

Farquhar,  L.  C,  Representative  Allegheny  Steel  Company,  236 
Semple  Street,  Pittsburgh,  Pa.  Recommended  by 
L.  E.  Endsley. 

Haines,  E.  K.,  Head  of  Blue  Print  Department,  Pressed  Steel 
Car  Co.,  102  Owen  Street,  ^IcKees  Rocks,  Pa.  Recom- 
mended by  Harry  Howe. 

Henry,  John  K.,  Salesman,  Laughlin-Barncy  Machinery  Co., 
Union  Bank  Building,  Pittsburgh,  Pa.  Recommended 
by  Harry  Barney. 

Lidstone,  Frederick  J.,  Time-keeper,  Engineering  Department, 
Pressed  Steel  Car  Co.,  Box  184,  Alt.  Lebanon,  Pa. 
Recommended  iDy  Harry  Howe. 

Mask,  H.  K.,  Representative  Nathan  Alanufacturing  Co.,  loi 
Park  Avenue,  Xew  York,  N.  Y.  Recommended  by 
J.  C.  Currie. 

Maier,  John  L..  Gang  Foreman  Blacksmiths.  Penna.  Lines  ^^'est, 
^645  Leia-ia  Avenue,  N.  S.,  Pittsburgh,  Pa.  Recom- 
mended by  Gilbert  E.  Sarver. 

Pierce,  Chas.  F.,  Representative  Q.  &  C.  Co.,  90  ^^'est  Street, 
New  York,  N.  Y.     Recommended  by  J.  B.  Anderson. 

Richards,  N.  W.,  Traveling  Freight  Agent,  P.  &  R.  R.  R..  Oliver 
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Huildiiii;".    Pittsl)urs;li,    Pa.      Recommended    b)-    C.    O. 
Dambach. 

Reynolds.  T.  A.,  Foreman,  Tbc  McConway  &  Torley  Co.,  22 
Fountain  Avenue,  Crafton,  Pa.  Recommended  by  Wm. 
McConway,  Jr. 

Ross,  R.  ].,  Salesman,  Wcstinghousc  Electric  &  IManufacturing 
Co.,  1 1 15  North  American  Building-,  Philadelphia,  Pa. 
Recommended  by  J.  B.  Anderson. 

Schroedel.  A.  H..  Air  Brake  Repairman,  P.  R.  R..  3503  Mel- 
wood  Avenue.  Pittsburgh,  Pa.  Recommended  by  W. 
H.  Sullivan. 

Shanahan,  E.  J.,  Clerk.  The  INIcConway  &  Torley  Co..  48th 
Street.  &  A.  V.  Ry.,  Pittsburgh,  Pa.  Recommended  by 
Wm.  McConway,  Jr. 

Seewald.  Jos.  PL.  Clerk,  Pressed  Steel  Car  Co.,  Engineering 
Department,  McKees  Rocks,  Pa.  Recommended  by 
H.  G.  Huchel. 

Wagner.  G.  R..  Engiric  Repairman,  Spang,  Chalfant  &  Co.,  Pine 
Street.  Etna,  Pa.     Recommended  by  W.  H.  Ritts. 

PRESIDENT :  As  soon  as  these  applicants  have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members. 

The  Secretary  announced  the  death  of  Mr.  D.  H.  Haslett, 
Assistant  Shop  Clerk.  Pennsylvania  Railroad,  whereupon  the 
President  directed  that  an  appropriate  memorial  minute  be  in- 
serted in  the  next  issue  of  the  official  proceedings. 

MR.  F.  IT.  STARK:  May  I  at  this  time  beg  your  indul- 
gence for  a  minute  or  two.  Mr.  A.  Stucki,  our  well  and  favor- 
ably known  member  was  recently  honored  by  being  elected  Presi- 
dent of  the  Engineers'  Society  of  Western  Pennsylvania.  The 
organization,  as  well  as  Mr.  Stucki,  are  to  be  congratulated. 
Mr.  Stucki  is  one  of  our  most  efficient  and  congenial  officers  and 
we  rejoice  over  his  merited  recognition. 

MR.  A.  STUCKI :  I  am  agreeably  surprised  by  the  kind 
words  of  Mr.  Stark.  It  is  true,  I  consider  it  an  honor  to  be 
president  of  said  organization,  especially  since  it  is  by  far  the 
most   active   local   engineering  society   in  the   land,  but  there   is- 
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absolutely  no  credit  clue  inc  for  this.  However,  I  deeply  ap- 
preciate the  kind  interest  again  shown  me  by  the  fellow  mem- 
bers of  this  club. 

PRESIDENT :  There  being  no  further  business,  I  take 
pleasure  in  now  introducing  ]\Ir.  H.  T.  Herr,  Vice  President 
and  General  Manager  of  The  Westinghouse  Alachine  Company, 
who  has  consented  to  address  us  on  the  subject  of  "Recent 
Developments  in  Steam  Engineering,  more  especially  turbines 
for  driving  electric  generators  and  as  used  for  marine  propul- 
sion." 

MR.  H.  T.  HERR:  Mr.  President  and  Alembers  of  The 
Railway  Club  of  Pittsburgh : — I  am  very  pleased  to  be  with  you 
tonight  and  hope  that  I  may  be  able  to  interest  you  somewhat 
in  this  subject. 


RECENT    DEVELOPMENTS    IN    STEAM    ENGINEERING 

MORE   ESPECIALLY  TURBINES   FOR  DRIVING 

ELECTRIC  GENERATORS  AND  AS  USED 

FOR   MARINE  PROPULSION 


By    Mr.   H.   T.   Herr,   Vice    President  and    General    Manager 
The  Westinghouse   Machine  Company. 


The  purpose  of  this  paper  is  to  give  such  fundamental 
principles  and  information  on  recent  developments  in  the  tur- 
bine art  as  are  consistent  with  the  space  permissible,  with  the 
hope  that  those  interested  in  the  subject  and  associated  with 
the  development  of  power  from  steam  may  become  better 
acquainted  with  the  points  which  are  important  for  reliable 
operation  and  economy  and  better  informed  on  the  main  facts 
relating  to  the  development  of  the  steam  turbine  and  its  more 
recent  application  and  performance  in  practice. 

Elementary    Principles. 

Like  the  steam  and  gas  engine,  the  turbine  is  a  machine  for 
obtaining  mechanical  w'ork  from  heat  energy.  The  turbine  con- 
verts   the   heat   energy   of   a   gas   into   useful   mechanical   work 
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bv  trans forniini;-  sucli  heat  energy  into  velocity  and  then  extract- 
ing the  energy  in  snch  velocity  by  means  of  the  rotation  of  a 
spuidle,  caused  by  the  impulse  and  reaction  of  jets  of  steam  on 
suitably-designed  blades  or  vanes. 

All  commercial  types  of  turbines — steam,  water  or  gas — are 
divided  into  two  general  classes,  viz.,  (i)  impulse  and  (2)  re- 
action. Strictly  speaking,  all  steam  turbines  use  both  impulse 
and  reaction  in  their  operation. 

Fig.  I  illustrates  a  nozzle  and  blade  wdieel  in  which  the 
blades  have  a  single  curvature,  i.  e.,  the  steam  in  its  passage 
through  the  blades  is  not  turned  back  on  itself.  If  this  wheel 
were  held  stationary  the  steam  would  leave  the  blades  in  a  direc- 
tion nearly  parallel  to  the  shaft.  The  only  force,  therefore, 
effective  for  moving  the  blades  is  the  impulse  of  the  jet. 

Fig.  2  indicates  a  blade  wheel  and  nozzle  in  which  steam 
from  the  nozzle  enters  the  blades  in  a  direction  parallel  to  the 
axis,  the  jet  then  being  turned  backward  through  an  angle  less 
than  90  degrees.  On  leaving  the  blades  the  jet  exerts  a  reaction 
on  the  wheel,  which,  if  held  stationary,  would  be  felt  as  a  force 
tending  to  turn  it. 

Fig.  3  shows  blades  with  nearly  180  degrees  curvature, 
which  turn  the  steam  back  on  itself  on  leaving  the  blades.     The 


FiR.  1. 


Fig.  3. 
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wheel  would  therefore  be  moved  first  by  the  impulse  of  the  jet, 
and  then  by  its  reaction. 

When  steam  expands  through  an  orifice  or  passage  it 
acquires  a  velocity  proportional  to  the  drop  in  pressure  which 
it  undero'oes. 
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In  the  so-called  impulse  turbines  this  expansion  takes  place 
in  a  fixed  nozzle,  and  the  energy  of  the  steam,  due  to  its  velocity, 
is  absorbed  in  the  revolving  blades  of  a  wheel  without  drop  in 
pressure  through  the  blades  themselves. 

In  the  reaction  turbine  the  expansion  of  steam  takes  place 
in  the  blades  themselves,  and  the  velocity  of  the  steam  caused 
by  such  expansion  is  converted  into  useful  work  by  its  reaction 
in  leaving  the  blades. 

The  way  in  which  the  blades  are  constructed  and  applied, 
distinguishes  the  different  types  of  turbines.  It  may  be  said 
that  all  impulse  machines  depend  on  the  absorption  of  the  steam 
velocity,  due  to  a  drop  in  pressure,  through  suitable  nozzles, 
there  being  little  or  no  pressure  drop  through  the  blades  them- 
selves ;  while  the  reaction  turbine  utilizes  the  velocity  of  steam, 
caused  by  a  drop  in  pressure  through  the  blades  themselves,  to 
rotate  the  turbine  spindle. 

The  function  of  a  steam  nozzle  is  the  production  of  the 
desired  velocity,  while  that  of  its  corresponding  blade  or  blades 
is  to  absorb  this  velocity  for  the  production  of  useful  work. 
Here  the  pressure  drop  is  almost  entirely  confined  within  the 
nozzle  and  is  non-appreciable  through  the  blades. 

On  the  other  hand,  in  the  reaction  turbine  there  are  no 
nozzles,  the  blades  corresponding  thereto.  In  the  expansion 
within  the  blades  a  reactive  thrust  is  produced  in  the  opposite 
direction  from  the  issuing  steam  jet,  which  thrust  forms  the 
major  part  of  the  turning  moment  of  the  reaction  turbine,  and 
hence  its  classification  as  such.  The  remainder,  which  is  but 
■a.  small  factor,  is  produced  by  impulse  action  of  steam  from  the 
various  stationary  rows  of  blades. 

A  definite  relation  must  exist  between  steam  velocity  and 
blade  velocity   for  the  production  of  maximum  efficiency. 

Theorectically,  in  the  pure  impulse  system  the  moving  blades 
must  recede  at  one-half  the  velocity  of  the  im])inging  jet  for 
maximum  efficiency.  In  the  pure  reaction  turbine  the  moving 
blades  must  recede  at  the  same  velocity  as  that  of  the  steam 
jet  in  order  to  absorb  all  the  velocity  therein.  This  would 
appear  to  constitute  a  point  in  favor  of  the  impulse  system. 
In  the  reaction  system  the  apparent  objection  is  overcome  by 
I'le  simple  expedient  of  cm]:)loying  more  expansion  stages.     All 
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Ihis  ])rcsupposcs  a  tangential  direction  of  the  steam  jet  parallel 
to  the  plane  of  rotation. 

With  side  jets,  such  as  are  of  necessity  used  in  practice, 
it  is  impossible  to  obtain  a  complete  reversal  of  the  jet,  and 
hence  a  part  of  the  jet  velocity  is  unavailable. 

Via.  4. 


-tcoo        leo 


4gj)gg  UJKH  aDCOt  IBOMO  ^2<XUIM  ^lUX" 

KINETIC  ENERGY  OF  JET,  IN  FOOT  POUNDS. 

It  is  a  general  impression  that  the  i  to  i  velocity  ratio 
must  hold  in  reaction  turbines.  This  is  not  the  case,  for,  as 
has  been  said,  the  reaction  system  not  only  contains  impulse 
principles  but  also  uses  side  jets,  so  that  the  relative  blade  and 
jet  speed,  for  the  best  efficiency,  must  fall  somewhere  between 
.5  and  i.u. 
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The  multi-stage,  (Rateau)  impulse  system  was  developed 
to  overcome  the  chief  difficulty  of  the  simple  impulse  element, 
viz.,  the  efficient  utilization  of  the  enormous  steam  speeds  re- 
sulting from  a  single  expansion  over  wide  ranges  of  pressure. 

Fig.  4  plots  the  velocity  resulting  from  the  expansion  of 
steam  from  a  pressure  of  165  pounds  to  i  pound  absolute  in  a 
nozzle  designed  for  uniform  work.  Thus  a  steam  speed  of  over 
4000  feet  per  second  is  obtained  for  the  full  expansion  to  28' 
inches  of  vacuum.  This  would  theorectically  require  a  speed 
of  7640  revolutions  per  minute  for  an  impulse  wheel  5  feet  in 
diameter — a  mechanical  impracticability — but  by  subdividing  the 
expansion  into  a  nvmiber  of  stages  the  velocities  per  stage  can 
be  reduced  to  practical  limits.  This  involves  the  familiar  multi- 
cellular construction  used  in  the  Rateau  turbine. 

In  the  subdivided  multi-stage  (Curtis)  impulse  system  a 
modification  of  the  foregoing  may  be  secured,  viz..  blade  speeds 
two  or  three  times  lower  than  the  jet  speed  may  be  used.  This 
is  accomplished  by  two  or  more  impulse  wheels  per  stage,  each 
absorbing  its  share  of  the  total  velocity  delivered  by  the  nozzles. 

V- 

The  energy  of  a  jet  of  steam  of  velocity  V  is  ■ — — ,  and 

2g 
the   velocity   of   the    steam    with   a   suitably   designed   nozzle   is 
dependent  on  the  drop  in  pressure  through  such  a  nozzle. 

It  is  customary  to  diagram  by  vectors  the  action  of  a  steam 
jet  through  the  various  stages  of  a  turbine,  making  certain 
allowances,  established  by  practical  experimentation,  for  losses 
due  to  the  physical  properties  of  steam  and  the  construction  of 
the  turbine  elements. 

In  Figs.  5  to  II  inclusive  such  velocity  diagrams  are  illus- 
trated for  the  four  types  of  turbines,  viz.,  De  Laval,  Rateau, 
Curtis,  and  Parsons,  together  with  diagrams  of  the  blading  of 
each  type.  The  curves  in  the  diagrams  illustrate  the  action  of 
the  steam  as  regards  pressure  and  velocity  through  the  different 
stages. 

Such  velocity  diagrams  comprehend  the  absolute  and  rela- 
tive velocities  of  the  steam  jets  and  blades,  the  absolute  velocities 
being  recorded  with  reference  to  the  earth,  and  the  relative 
velocities  with   reference  to  the  blades  and   steam  jets. 
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Ill  the  diagrams  (Figs.  5  to  11)  the  turbine  rotors  of 
the  different  types  are  taken  with  l)lade  speeds  of  500  feet  per 
second  and  an  expansion  of  the  steam  from  165  pounds  absokitc 
to  I  ])Ound  absolute. 

In  the  diagram  of  the  De  Laval  turbine  (Fig.  5)  it  will 
be  seen  that  the  jet  of  steam  has  a  residual  or  leaving  velocity 
after  passing  the  wheel  of  3200  feet  per  second,  which  results 
in  a  failure  to  abstract  the  full  energy  of  the  jet  proportional 
to  tiie  square  of  such  residual  velocity.  In  order  that  one  row 
of  impulse  blades  such  as  obtain  in  this  example  might  extract 
the  maximum  energy  from  the  expansion  of  the  steam  from 
j()^  pounds  to  I  pound  absolute,  it  would  be  necessary  to  have 
a  blade  speed  of  1730  feet  per  second. 

In  tlie  Ratcau  machine  (Fig.  6)  the  residual  velocity  is 
2880  feet  per  second,  representing  an  amount  of  energy  un- 
abstracted  l)y  the  turbine  proportional  to  the  square  of  this 
residual  velocity. 

If  additional  stages  were  added,  this  residual  velocity  could 
be  abstracted  without  change  in  the  blade  speed,  or  the  number 
of  stages  could  be  kept  the  same  by  increasing  the  blade  speed 
to   1000  feet  per  second. 

In  the  Curtis  turbine,  by  subdividing  the  impulse  elements 
into  two.  three,  or  four  rows  of  moving  blades  per  stage  the 
same  jet  velocity  may  be  used  with  a  blade  speed  of  500  feet  per 
second,  with  leaving  losses  as  shown  in  the  diagrams  Figs.  7  to 
9  inclusive. 

It  will  be  noted,  however,  that  in  the  four-division  stage 
extreme  velocities  are  encountered,  as  in  the  De  Laval  wheel. 

These  high  steam  velocities  are,  as  in  the  Rateau  turbine, 
materially  reduced  by  diminishing  the  stage  division  and  increas- 
ing the  number  of  stages  (Fig.  10 V  This  system  presents  prob- 
ably the  best  development  of  the  subdivided  multiple-stage 
impulse  turbine;  bvit  for  a  complete  machine  there  are  difficulties 
to  contend  with  in  the  maintenance  of  proper  steam  distribution 
through  the  latter  stages. 

Considering,  however,  the  first  stage,  of  two  subdivisions 
liy  itself,  the  advantage  of  this  type  of  element  is  apparent. 
Comparing,  for  instance,  the  first  stage  expansion  with  that  of  a 
similar  expansion  arrangement  in  a  Rateau  turbine,  it  can  be 
shown  that  four  individual  Rateau  stages  are  required  to  do  the 

75 


Fie.  7. 


Fig.  8. 


^f^ 


jA 


A 


^ 


76 


FiR.  9 


same  wurk  as  this  single  subdivided  two-row  stage  (assuming, 
of  course,  the  same  blade  speed,  viz.,  500  feet  a  second,  and 
the  same  pressure  drop,  165  to  50  pounds  absolute). 

In  the  Parsons  turbine  the  process  of  subdividing  the  steam 


Fig.  10. 


expansion  (as  illustrated  in  Fig.  11)  resolves  itself  into  a 
relativelv  large  number  of  rows  of  blades.  An  important  result 
secured  by  this  subdivision  is  the  uniformly  low  steam  velocities 
through  the  turbine.  When  velocities  of  1000  to  2000  feet  per 
second  arc  encountered  throughout  the  Rateau  and  Curtis  tur- 
bines the  corresponding  velocities  in  the  Parsons  machine  wdl 
varv  from   150  to   1000  feet  per  second. 

As  friction  losses  are  a  function  of  velocity,  this  relatively 
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low  velocity  is  an  important  point,  and  probably  to  a  large 
degree  accounts  for  the  high  efificiency  of  this  system. 

It  is  evident  from  the  foregoing  that  the  application  of  a 
turbine  design  to  commercial  use  must  embody  a  knowledge  of 
the  properties  of  steam  and  its  co-relation  to  the  mechanical 
structure  of  the  machine. 

Wliile  the  pressure-volume  diagram  is  important  in  the 
design  of  piston  engines,  it  has  little  use,  except  by  comparison, 
in  the  determination  of  the  action  of  steam  in  the  turbine. 

The  entropy-temperature  diagram  and  the  conversion  of 
pressure  to  velocity  under  adiabatic  expansion,  together  with  the 
co-relation  of  heat  drops,  form  the  basis  of  turbine  calculations. 

The  development  of  the  turbine  has  therefore  led  to  a  closer 
studv  of  the  properties  of  steam,  and  by  experimental  work  and 
mathematical  deduction  the  physical  properties  of  both  satur- 
ated, wet  and  superheated  steam  have  now  been  determined  with 
certainty  and  precision,  so  that  computations  based  on  these 
show  satisfactory  concordance. 

De    Laval   Turbine. 

De  Laval's  turbine,  as  has  been  pointed  out.  consists  of 
a  single  row  of  blades  which  absorb  the  velocity  obtained  by  a 
complete  expansion  in  a  single  nozzle  or  a  group  of  nozzles. 
In  order,  therefore,  to  absorb  the  energy  due  to  the  velocity 
of  a  jet  issuing  from  the  nozzles,  it  is  necessary  to  have  a  blade 
speed  somewhere  approximating  one-half  of  the  velocity  of  the 
steam  issuing  from  the  nozzle,  and  where  the  steam  is  expanded 
through  a  relatively  wnde  range  of  pressure  it  becomes  imprac- 
ticable, mechanically,  to  construct  a  turbine  which  with  one  row 
of  blades  will  give  sufficient  blade  speed  to  extract,  with 
maximum  efficiency,  the  energy  from  the  steam. 

On  account  of  the  very  high  speeds,  therefore,  at  which 
these  turbines  operate,  the  development  of  the  De  Laval  tur- 
bine has  been  closely  associated  with  tlie  construction  of  discs 
or  wheels  of  maximum  strength.  The  speed  at  which  the 
blades,  carried  on  these  discs  may  move,  limits  their  height,  if 
the  stresses  in  the  disc  are  to  he  kept  within  reasonable  limits. 

The  commendable  feature  in  the  De  Laval  turbine  itself 
is  its  simplicity.    To  utilize  the  high  rotative  speeds  to  advantage 
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coniniercially,  Imwcvcr,  it  is  necessary  to  supplement  the  tur- 
bine with  suitable  reduction  gearing  so  that  the  turbine  unit, 
consisting  of  turbine  and  gear,  must  be.  for  the  sake  of  com- 
parison, taken  together,  when  its  advantages  and  disadvantages 
are  put  side  by  side  with  the  Curtis,  Rateau  or  Parsons  turbine. 

Owing  to  the  high  stresses  encountered  in  this  type  of 
turbine  the  diameters  of  the  wheels  are  relatively  small,  and  the 
materials  used  exceptionally  good. 

The  following  table  gives  a  good  idea  of  the  relative  pro- 
portions of  several  ditTerent  De  Laval  machines : 

Horsepower     5  30  100  300 

Revolutions  per  minute    30,000  20,000  13,000  10,000 

Diameter  to  center  of  blades,  inches  3.94  886  19.68  29.92 

Blade   speed,   feet   per   second 516  775  1,115  1,305 

Owing  to  the  high  bade  speed  required  in  the  De  Laval 
turbine,  a  substantial  blade  fastening  is  required.  The  blades 
are  made  of  drop  forged  steel  and  have  bulb  shanks  fitted  to 
suitable  slots  in  the  wheel.  The  shrouding  of  the  blades  is 
integral  with  them.  It  is  exceedingly  difficult  to  construct  a 
high-speed  wdieel  so  perfectly  balanced  that  its  center  of  gravity 
will  coincide  with  the  geometric  center  of  the  shaft  with  which 
it  rotates.  To  overcome  this  difficulty,  the  De  Laval  turbine 
is  constructed  with  a  long,  slender  shaft  which,  as  the  speed 
of  the  wheel  increases,  yields  somewhat  and  allow^s  the  latter 
to  assume  its  own  position  of  rotation  about  its  center  of  gravity. 
The  difficulties  surmounted  in  balancing  these  high-speed  wheels 
may  be  better  appreciated  by  the  statement  that  the  weight  of 
one  ounce  attached  at  the  circumference  of  the  wheel  of  a  300- 
horsepower  turbine  will  produce  an  unbalanced  centrifugal  force 
of  nearly  2700  pounds. 

It  will  be  apparent  that  the  capacity  of  the  De  Laval  tur- 
bine is  proportional  to  the  amount  of  nozzle  area  available,  and 
that  such  nozzle  area  is  limited  by  the  periphery  of  the  disc 
and  the  height  of  the  blades.  Also,  as  the  height  of  the  blades 
increases,  the  load  on  the  disc  rim  increases,  so  that  a  point 
is  reached  beyond  which  the  stresses  in  the  disc  become  imprac- 
ticable ;  thus  the  capacit}-  of  the  De  Laval  turbine  is  limited 
by  the  size  of  the  wheel  pcrmissil^le  and  by  the  length  of  blade 
that  can  be  used,  with  due  regard  to  proper  stresses  in  the  disc, 
which   limitation?   have   resulted    in   the   construction   of   the   De 
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Laval  type  of  turbine  for  small  powers,  and  then  only  by  sup- 
plementing the  turbine  with  gearing  to  reduce  the  high  rotative 
speeds  to  commercial  proportions. 

The  advantages  of  this  type  of  machine  are :  ( i )  simplicity, 
requiring  only  one  disc  and  one  row  of  impulse  blades;  (2)  the 
absence  of  packing  of  any  form  to  prevent  the  leakage  of  steam 
past  the  turbine  elements. 

The  disadvantages  in  this  type  of  machine  arc  :  (  i  )  neces- 
sitv  for  high  blade  speed  to  efficiently  extract  the  energy  in  the 
steam;  (2)  on  account  of  the  high  rotative  speeds,  the  require- 
ment of  high-class  materials  and  the  necessity  for  careful  design- 
ing to  provide  for  the  high  stresses  in  the  revolving  parts : 
(3)  the  limited  capacity  of  the  machine,  due  to  the  limitation 
of  the  blades  on  account  of  the  centrifugal  forces;  (4)  neces- 
sity of  reduction  gearing  in  all  cases;  and  (5)  medium  efficiency. 

Rateau   Turbines. 

While  the  principle  of  the  Rateau  turbine  is  very  old,  to 
Professor  Rateau  is  due  the  credit  for  its  successful  commercial 
development.  The  general  principles  of  this  multicellular  type 
have  been  shown  in  the  description  of  Fig.  6,  and  its  construc- 
tion was  principally  brought  about  by  the  desirability  of  despens- 
ing  with  reduction  gearing  to  bring  the  shaft  speed  within  prac- 
tical commercal  limits. 

This  turbine  consists  essentially  of  mounting  on  a  through 
shaft  a  series  of  discs  which  carrv  at  their  pcri]iher\-  a  row  of 
impulse  blades.  This  series  of  wheels  is  mounted  in  the  cylinder 
casing,  which  has  diaphragms  located  between  the  successive 
discs  of  the  spindle,  with  suitably-arranged  i^ackings  between 
the  spindle  and  the  diaphragms.  Tn  the  diaphragms  are  carried 
the  nozzles  which  serve  to  expand  the  steam  successivelv.  the 
velocity  of  which  expansions  is  absorbed  b}-  the  rotating  blades 
on  the  several  discs. 

On  account  of  the  blade  speed  being  very  nuich  lower 
than  that  required  in  the  De  Laval  turbine,  the  fastening  of 
the  blades  to  the  discs  and  the  construction  of  the  discs  them- 
selves do  not  require  the  careful  design  or  construction  that 
obtain  in  the  De  Laval  machine.  It  is  also  practicable,  on 
account   of    the   slower   speed   of  the    disc   and   blades,   to   very 
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materially  increase  the  disc  diameter  and  also  the  blade  fenj^^th, 
resiiltinfj  in  a  machine  of  very  much  t^reater  ca{)acity  than 
would  be  possible  with  the  Dc  Laval  turbine. 

The  nozzles  in  the  Rateau  construction  arc  housed  in  the 
diaphragms  and  occupy  only  such  portions  of  the  periphciy 
of  the  diaphragms  as  is  required  for  the  passage  of  the  proper 
amount  of  steam  from  stage  to  stage.  The  increase  in  blade 
heights  and  space  occupied  by  the  nozzles  on  the  periphery  of 
the  diaphragms  admirably  takes  care  of  the  increasing  specific 
volume  of  steam  during  the  expansion  from  stage  to  stage. 

As  in  the  De  Laval  turbine,  the  necessity  for  proper  nozzle 
and   blade   design   in    the   Rateau   turbine   is   apparent ;   in    fact. 


A.  E.  G.  Turbine,  1906. 

owing  to  the  multiplicity  of  stages,  these  two  elements  of  the 
turbine  require  the  closest  attention  to  obtain  the  maximum 
efficiency;  likewise,  it  is  essential  to  prevent  leakage  of  steam 
from  stage  to  stage,  which  problem  is  not  encountered  in  the 
De  Laval  construction.  It  is  also  apparent  that  with  the  disc 
construction  in  the  multicellular  type  it  is  necessary  to  add 
weight  to  the  spindle  to  secure  that  rigidity  which  will  prevent 
undue  bending  moments  on  the  turbine  spindle,  thus  involving 
the  necessity  for  packing  at  larger  diameters  between  the  vari- 
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ous  stages  of  the  machine,  with  the  consequent  increase  in  loss 
by  leakage. 

By  increasing  blade  speeds  a  shortening  of  the  machine  may 
be  accomplished,  which  results  in  a  lighter  spindle  with  less 
distance  between  the  bearings,  and  consequently  a  less  bend- 
ing moment  to  disturb  the  proper  balance  of  the  spindle  while 
rotating.  To  further  accomplish  this  shortening  in  the  machine 
the  firms  building  the  Rateau  turbine  have  resorted  in  the  first 
stages  to  the  Curtis  wheel,  thus  replacing  several  of  the  Rateau 
elements,  even  with  some  slight  sacrifice  in  the  efficiency.  Fig. 
13  represents  a  construction  of  this  kind. 

The  replacement  of  several  of  the  Rateau  stages  by  the 
Curtis  element  also  has  the  advantage  of  materially  reducing 
the  pressure  and  temperature  which  enter  the  main  casing  of 
the  machine,  diminishing  the  probability  of  undue  distortion  of 
the  cylinder  and  spindle. 

The  advantages  of  the  Rateau  turbine  as  obtained  by  the 
multicellular  construction  are :  ( i )  reduction  of  speed  to  com- 
mercial limits  as  regards  the  application  of  the  turbine  to  driv- 
ing electric  generators;  (2)  the  reduction  in  blade  speeds,  re- 
sulting in  the  construction  of  discs  from  ordinary  commercial 
steel  and  the  mounting  of  the  blades  on  these  discs  in  a  simple 
and  effective  manner;  and  (3)  the  increase  in  the  diameter  of 
the  machine  to  permit  of  large  capacities  by  accommodating  a 
large  number  of  nozzles  around  the  periphery  of  the  diaphragms, 
and  allowing  longer  blades  to  be  used  without  exceeding  safe 
limits  in  the  matter  of  blade  stress  in  the  disc,  due  to  centrifugal 
force. 

The  disadvantages  in  the  Rateau  turbine  are :  ( i )  the 
necessity  for  packing  along  the  shaft  between  stages;  (2)  re- 
quirements of  through  shaft  construction  on  which  discs  with 
holes  are  mounted;  and  (3)  the  necessity  for  nozzle  control  in 
the  various  stages  for  obtaining  high  economies  at  light  loads, 
thus  increasing  the  complicacy  of  the  governor  and  control 
mechanism,  or  the  sacrifice  of  economy  to  avoid  such  complica- 
tion. 

Curtis   Turbines. 

In  the  recent  development  of  the  Curtis  turbine  the  tendency 
has  been  to  recede  from  three  or  four  to  two  moving  rows  of 
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blades  pt-r  static,  on  account  of  better  efficiency  resulting-  from 
tlie  latter  construction. 

Each  stage  of  tbe  Curtis  turbine  usually  contains  one  wheel 
carrying  two.  three  or  foiu^  moving  rows  of  blades,  and  be- 
tween the  successive  stages  is  interposed  a  diaphragm  similar 
to  the  construction  followed  in  the  Rateau  turbine.  The  gen- 
eral construction  of  the  machine  is  shown  in  Fig.  14.  The 
steam,  entering  the  nozzles  of  the  first  stage,  is  expanded  to 
high  velocity,  the  jet  first  impinging  on  the  first  moving  row  of 
blades,  through  which  it  ])asses  to  the  stationary  row,  whose 
function  it  is  to  redirect  the  jet  to  the  second  row  of  blades, 
and  so  on.  There  is.  therefore,  ])er  stage,  one  more  row  of 
moving  blades  than  stationary  blades,  and  each  stage,  there- 
fore,  contains   three   or  more   rows. 

FIr.  14.  : 


Longitudinal    Section    Through   a   350()-Kihi\vatt    Horizontal 
Curti<   Steam  Turbire. 


Like  the  Rateau  ttu'bine,  the  Curtis  machine  has  partial 
admission  in  the  high-pressure  stages  which  allows  better  pro- 
portioning of  the  nozzles  and  blading ;  also,  since  the  steam 
admission  only  covers  a  small  part  of  the  periphery  of  the  wheel 
in  the  high-pressure   stages,  it  is  not  necessary  to  continue  the 
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stationary  row  of  blades  beyond  a  distance  much  greater  tlian 
that  occupied  by  the  mouth  of  the  nozzles. 

As  has  been  shown  previously,  the  object  of  the  fractional 
extraction  of  velocity  in  the  different  stages  of  the  Curtis  tur- 
bine is  to  increase,  for  a  given  blade  speed,  the  exit  velocity 
from  the  nozzle,  and  consequently  the  absorption  of  a  larger 
amount  of  energy  per  stage  than  obtains  in  the  Rateau  machine. 
blade  speeds  being  ec]ual.  Consequently,  in  the  expansion  of 
steam  through  a  given  range  of  pressure,  less  stages  in  the 
Curtis  turbine  are  required  than  in  the  Rateau  turbine,  result- 
ing in  a  cheaper  construction  and  a  shortening  of  the  machine. 

The  pressure  of  the  steam  in  each  stage  is  the  same  in 
all  parts  of  the  chamber,  because  the  drop  in  pressure  occurs 
almost  entirely  within  the  nozzles  ;  but.  since  the  drop  in  pres- 
sure per  stage  is  greater  than  in  the  equivalent  Rateau  turbine. 
the  difference  in  pressure  from  stage  to  stage  is  proportionately 
greater.  It  therefore  is  essential  to  prevent  the  leakage  of  steam 
from  one  stage  to  another  past  the  diaphragms,  which  results  in 
the  necessity  for  suitable  packing  between  the  fliaphragms  and 
the  spindle. 

As  leakage  from  stage  to  stage  results  in  a  loss  in  cfficienc}'. 
the  diameter  of  the  shaft  is  made  as  small  as  practicable  and  the 
packing  as  good  as  mav  be   to  prevent  these  leakage  losses. 

The  blade  wheels  are  usually  made  of  forged  steel  discs 
■carrying  the  blades  in  dovetailed  grooves.  ' 

The  ]:)rincipal  development  in  this  turbine  has  been  car- 
ried on  by  the  General  Electric  Company  in  America,  by  the 
British  Thompson-Houston  Company  in  England,  and  b\'  the 
Allgemeine   Elektricitats    Gesellschaft   in   Germany. 

The  advantages  of  the  Curtis  turbine  arc:  (i)  its  adapt- 
ability and  sim])licity  to  the  construction  of  turbines  of  small 
capacity  where  efificiency  may  in  a  measure  be  sacrificed  for 
simplicity.  Thus,  for  noncondensing  service  a  small  Curtis  tur- 
bine consisting  of  one  stage  with  triple  velocity  extraction  or 
three  rows  of  moving  blades  gives  a  fairly  good  economy  with 
reasonable  rotative  speed,  as  compared  with  the  De  Laval  tur- 
bine, which  latter  would,  under  similar  conditions.  re(|uire  a 
reduction  gear  ;  (  2 )  the  reduction  of  pressure  and  temperature 
of  steam  i^assing  a  Curtis  stage  results  in  less  severe  conditions 
for  the  turbine  casing  than  with  a  Rateau  turbine  of  equal  blade 
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speeds;  (3)  the  reduction  in  the  nuniher  of  stages  required  for 
complete  expansicMi.  as  conii)ared  with  the  Rateau  turhine,  results 
in  a  shorter  machine  and  conse(|uently  a  more  rigid  shaft  con- 
struction, together  with  a  simplification  of  the  turhine  elements. 

The  disadvantages  of  the  Curtis  turbine  are:  (i)  its  in- 
ability to  secure  highest  efficiency  in  the  larger  sizes;  (2)  due  to 
its  cellular  construction,  the  necessity  for  diaphragms  and  stage 
packing  at  the  shaft;  (3)  the  necessity  for  discs  with  holes,  on 
account  of  the  through  shaft  construction,  and  by  the  neces- 
sity in  the  design  for  two  moving  rows  of  blades,  additional 
weight  im])Osed  on  the  rim  of  the  wheel,  increasing  the  stresses 
in  the  wheel  for  a  given  blade  height  and  blade  speed,  as  com- 
pared with  the  single  row  of  blades  of  the  Rateau  turbine;  and 
(4)  the  necessity  for  nozzle  control  in  the  various  stages,  w'ith 
its  resulting  complications  where  best  efficiency  is  desirable  at 
less  than  full  loads. 

Parsons  Turbines. 

The  Parsons  t}pc  of  turbine  differs  from  other  forms  nf 
turbines  principally;  (i)  by  the  total  admission  of  steam  around 
the  narrow^  space  between  the  cylinder  casing  and  the  rotating 
drum,  as  compared  Avith  partial  admission  of  steam  to  nozzles 
in  the  impulse  turbines  previously  described;  (2)  the  stationary 
and  revolving  blades  of  the  Parsons  turbine  require  an  expansion 
of  steam  through  the  blades,  resulting  in  a  difference  of  pres- 
sure on  either  side  of  each  row,  while  in  the  impulse  turbine 
there  is  practically  no  diff'erence  in  pressure  on  cither  side  of 
the  moving  rows  of  blades  in  any  one  stage ;  in  other  words,  the 
Parsons  construction  may  be  said  to  be  made  up  of  a  series  of 
stationary  and  rotating  nozzles;  (3)  the  governing  control  of 
the  Parsons  turbine  must  necessarily  be  done  by  throttling  of 
the  steam  when  light  loads  are  required,  wdiile  in  the  impulse 
turbine  the  governing  can,  on  the  first  and  succeeding  stages, 
"be  controlled  by  cutting  in-and-out  nozzles  or  groups  of  nozzles. 

As  the  spindle  blades  of  the  Parsons  machine  are  mounted 
on  a  drum,  and  as  there  is  a  difference  in  pressure  on  either 
side  of  each  row  of  blades,  it  is  necessary  to  have  the  clearance 
at  the  ends  of  the  blades  small,  to  prevent  undue  leakage  over 
their   tips,   such  leakage   vitiating  the   efficiency  which   could  l)e 
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obtained  if  it  could  be  effectually  prevented.  It  will  be  seen, 
therefore,  that  with  a  given  clearance  between  the  tips  of  the 
spindle  blades  and  the  cylinder  or  the  cylinder  blades  and  the 
spindle  the  leakage  would,  in  general,  be  proportional  to  the 
height  of  the  blade  so  that  if  the  blade  lengths  were  small  the 
efificiency  of  the  high-pressure  end  of  the  turbine  would  be 
materially  reduced. 

The  advantages  of  the  Parsons  type  are :  ( i )  ease  of  con- 
struction;  (2)  the  high  economy  obtained  when  operating  con- 
ditions  are   suitable    for   proper   proportioning   of   the  blading: 

(3)  ability   to   carry   variable   loads   with   good   economy;   and 

(4)  adaptability  to  highest  efficieucy  in  operating  when  applied 
in  large  sizes. 

The  disadvantages  in  the  Parsons  type  are:  ( i)  loss  in 
efficiency  due  to  the  necessity  of  blade-tip  clearances,  especially 
in  machines  of  small  capacity;  and  (2)  difficulty  in  construc- 
tion with  the  use  of  high-pressure  and  high  superhated  steam 
where  long  spindles  and  cylinders  are  required,  due  to  slow  rota- 
tive speeds  or  small  capacities. 

Westinghouse  Turbines. 

Through  the  foresight  of  Mr.  George  Westinghouse.  The 
Westinghouse  Machine  Company,  in  1895,  became  the  first 
licensee  under  the  Parsons  patents  and  began  the  commercial 
exploitation  of  this  tvpe  of  machine  in  America  some  three  years 
later.  Innumerable  experiments  were  carried  on  by  Mr.  West- 
inghouse to  determine  the  best  blading  proportions  for  turbines, 
and  a  general  investigation  into  the  turbine  art  as  it  was  at  that 
time  developed. 

In  the  early  experiments  made  by  The  Westinghouse  Ma- 
chine Company,  a  svstem  of  turbine  elements  was  developed 
consisting  of  a  combination  impulse  turbine  for  the  high-pres- 
sure stages,  and  reaction  or  Parsons  elements  for  the  low- 
pressure  portions  of  the  turbine,  the  object  of  the  combina- 
tion being  to  secure,  without  sacrifice  in  economy,  a  more  stable 
mechanical  construction  by  shortening  the  machine  and  dis- 
pensing with  the  necessity  for  three  balancing  pistons,  as  obtain- 
ed in  the  Parsons  design  originally  exploited. 

The    ability    of   the    Curtis   clement    to    extract   at    a   given 
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blade  spcetl  considerable  eners^y  in  tbe  bij^b-pressiirc  stage  of 
the  turbine  with  c^ood  efficiency  resulted  in  its  adoption  by 
■Mr.  Westinghouse  for  the  high-pressure  portion  of  his  machine, 
by  which  20  per  cent  to  50  per  cent  of  the  energy  of  the  total 
expansion  is  extracted,  leaving  to  the  Parsons  blading  in  the 
low-pressure  portions  of  the  turbine  the  balance  of  the  work 
to  be  done  with  the  most  efficient  turbine  elements. 

The  impulse  wheel  in  this  construction  replaced  a  large 
number  of  rows  of  Parsons  blading  with  equivalent  economy, 
because  in  the  smaller  powers  it  was  necessary  in  the  straight 
Parsons  machine,  on  account  of  total  peripheral  admission,  to 
make  the  blade  speeds  relatively  low  in  order  that  their  height 
might  be  as  large  as  practicable,  to  reduce  the  proportions  of 
leakage  by  the  end  of  the  blades  due  to  the  necessary  blade  clear- 
ances. Such  a  construction  of  spindles  is  shown  in  Fig.  15, 
where  the  comparison  is  obvious. 

As  this  development  proceeded,  the  demand  for  higher 
capacity  generators  increased,  and  to  meet  this  demand  it  was 
necessary  to  materially  enlarge  the  low-pressure  portions  of 
the  turbine,  which,  in  some  instances,  required  a  dividing  of 
the  Parsons  blading  into  two  sections,  commonlv  known  as  the 
double-flow  low-pressure  expansion. 

In  1903  Mr.  Westinghouse  filed  his  application  for  patent 
on  the  combination  impulse  reaction  double-flow  turbine  illus- 
trated in  Fig.   16.     With  this  construction  the  balancing  pistons 

Fig.  IS. 


Rotors  of  Two  500-Horsepower  Steam  Turbines:  Upper  Spindle  With 

Complete  Reaction  Blading;  Lower  Spindle  \\ith 

Impulse  and  Reaction   Blading. 
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reqniri.'(l  l)v  the  straight  Parsons  machine  were  entirely  dispensed 
\vith,  and  while  for  dotible-flow  construction  twice  the  number 
of  blades  were  required  as  for  similar  conditions  with  single- 
flow,  yet  the  application  of  the  impulse  wheel  to  the  high-pres- 
sm"e  stages  made  possible,  in  a  great  many  instances,  the  proper 
mechanical  design,  on  account  of  the  considerable  shortening 
of  the  turbine  due  to  the  introduction  of  the  impulse  wheel, 
thus  allowing  a  length  of  spindle  and  cylinder  of  proper 
mechanical  stability. 

As  this  development  progressed  it  was  found  advisable,  on 
the  score  of  efficiency,  to  resort  to  the  A\'cstinghouse  single 
double-flow  construction.  This  diliers  from  the  straight  double- 
flow  principle  in  utilizing  a  single  Curtis  impulse  wheel  with 
two    rows   of   revolving  i)la(les.    followed  bv   a   single   barrel   of 


G.  \\cstin,e:hnii>e  l-luid  Pressure  Turbine, 
reaction  blades,  after  which  half  of  the  steam  is  allowed  to  pass 
through  the  drum  around  a  balancing  piston  (for  the  single 
barrel  of  Parsons  blades)  to  half  of  a  double-flow  expansion 
of  reaction  blading,  and  thence  into  a  double  exhaust  opening 
at   either   end    of    the   turbine,   as   illustrated   in   Fig.    17.      The 
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Turl)iiK-  Assomljlv,  Lontjitudinal  Sectinn.     Scnii-douhlc-Flow  Turbine. 


intermediate  reaction  l)la(lino-  Avas  thus  allowed  to  be  propor- 
tioned \vith  baldes  of  twice  the  heic^ht  and  half  the  number  as 
would  have  obtained  had  the  entire  reaction  blading  been  made 
doulile-tlow. 

Since  the  efficiency  of  reaction  l)lading"  is  a  fimction  of  its 
lenoth.  assuming-  the  blatle  clearance  the  same,  it  is  apparent 
that  this  single  double-flow  construction  is  adaptable  to  turl^ine 
units  of  moderately  high  capacity,  depending  on  the  rotative 
speed.  This  construction  is  now  used  in  turbo-generator  units 
for  alternating  current  from  3000  to  15,000  kilowatts  at  s])eeds 
of  1500  to  1800  revolutions  per  minute. 

In  the  development  of  the  high-powered  turbo-generator 
iniits  (  aliove,  say,  10,000  kilowatts  at  1500  or  1800  revolutions), 
owing  to  the  large  voUmie  of  steam  handled,  the  best  propor- 
tioning results  by  making  the  reaction  l)lading  double-flow  with 
a  Curtis  impulse  wheel  carr\"ing  two  rows  of  blades  and  utilized 
in  the  high-pressure  portion  of  the  turbine.  Here  the  reaction 
blading  may  be  operated  at  sufficiently  high  hl^de  speeds  to 
materially  reduce  the  number  of  rows  and  make  a  comparatively 
short  machine,  notwithstanding  the  fact  that  twice  the  number 
of  rows  of  blades  are  required  on  account  of  the  double-flow 
principle  than  would  be  necessary  if  single-flow  elements  were 
resorted  to.  Fig.  18  shows  such  a  construction  for  a  machine 
of  15,000  kilowatts,  maximum  rating  at  1800  revolutions  per 
minute. 

These    various    constructions    have,    as    will    be    seen,    their 
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particular  field  of  usefulness,  dcpcndinii;  on  the  operating  condi- 
tions and  the  speeds  for  which  the  turbines  are  designed. 

The  great  importance  in  the  turbine  art  of  this  combination 
turbine  has  been  realized  principally  in  the  past  five  years  in 
the  field  of  electric-power  generation,  because  it  gives  great 
flexibility  and  permits  the  use  of  high  pressures  and  high  super- 
heats without  the  deleterious  effect  these  operating  conditions 
might  impose  with  the  more  difficult  mechanical  construction 
of  long  cylinders  and  spindles  subjected  to  wide  ranges  of  pres- 
sure and  temperature. 

The  great  flexibilitv  of  reaction  blading  over  wide  varia- 
tions of  pressure  distribution,  and  its  adaptability  especially  to 
handling  large  volumes  of  steam  efficiently,  make  its  application 
]:)articularly  desirable  in  the  low-pressure  portions  of  turbines. 
There  are,  however,  operating  conditions  now  arising  in  power- 
l)lant  development  which  make  more  suitable  the  adoption  of 
reaction  blading  for  the  high-pressure  portion  of  turbines  than 
has  heretofore  obtained.  This  condition  has  been  particularly 
brought  about  by  the  development  of  the  alternating-current 
generator  to  operate  at  high  speeds,  generating  large  power. 

For  example,  the  most  economical  combination  for  a  30.000 
kw.  unit  is  the  cross-compound  Westinghouse  reaction  turbine 
with  the  high-pressure  portion  running  at  1500  revolutions  and 
the  low-pressure  portion  at  750  revolutions.  With  this  arrange- 
ment the  highest  efficiency  is  obtained,  because  with  the  large 
volumes  of  steam  required  to  develop  the  high  power  and  the 
ability  to  combine  the  unit  into  high — and  low — pressure  cylin- 
ders, running  at  1500  and  750  revolutions  per  minute,  gives  the 
condition  for  best  blading  proportions  throughout  the  turbine 
without  departing  from  standards  of  practice  already  estab- 
lished. This  machine  would  be  very  remarkable  for  its  high 
efficiencw  which  it  is  believed  could  not  be  reproduced  with 
any  other  known  form  of  turbine.  The  construction,  however, 
is  considerably  heavier  than  a  single  unit,  an.d  would  be  more 
costly  to  construct  and  install. 

Economy, 

In  order  to  compare  the  efficiencies  which  can  l)e  r)l)tained 
with    the    Curtis,    Rateau.    and    T'arsons    machines,    reference    is 
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made  to  Figs.  5  to  11  inclusive,  and -to  the  consideration  that 
the  maximum  efiBcicncy  for  certain  blade  speeds  in  any  type 
of  turbine  is  dependent  on  (a)  design  of  the  blade  elements, 
(b)  the  relative  ratio  of  the  velocity  of  the  blades  to  the  velocity 
of  the  steam  (c)  the  capacity  of  the  turbine,  and  (d)  the  operat- 
ing conditions. 

Let  Sb  =  mean  blade  speed, 

Let  Ss  =:  mean  steam  speed, 

Let  E    =  blade  efficiency. 

If  steam  is  admitted  to  a  wheel  with  one  row  of  impulse 
blades  (Fig.  5),  at  a  certain  speed,  Ss,  and  the  blades  are  re- 
volved at  different  speeds,  Sb,  theoretically,  the  efficiency  is  at 
a  maximum  for  a  certain  blade  speed  given  by  the  ratio. 

SI)  mean  blade  speed  I 


Ss  mean  steam  speed  2 

S„ 

For  an\-  other  ratios  of  the  efficiencv  will  be  smaller. 

S« 
becoming  zero  when  Sb  =  zero  and  when  Sb  =   Ss- 

Sb 
The  actual  maximum  efficiencv  and  the  ratio  ■  at  which 

S, 
it   is  obtained   depend   mainly  on  the  angles   of   the   blades  and 
the   frictional  losses  in  the  machine.     Curve  C.   Fig.   19.   repre- 
sents  a   fair  average   of  test   results  actuall\-  obtained   in  well- 
proportioned  Rateau  blading,  the  maximum  efficiencv  being  823^ 

Sb 
per  cent  for  ^   .47  approximately. 

S. 

For   impulse  wheels   with  two  rows   of  moving  blades  the 

Sb 
maximum  efficiencv  is  obtained  for  =   .28  approximately, 

Ss 

as  shown  on  curve  b,  Fig.   19,   such  maximum  efficiency  being 
72y2  per  cent. 
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Efficieiic}'  curve.      Parsors,   Rateau,  and    L'urtis   W  luels. 

For  impulse  wheels  with  three,  four,  or  five  rows  of  blades 

the  maximum  efficiencv  is  obtained  for  less  than   i/6,  i/8, 

and  i/io  respectively.  Of  these,  however,  only  the  impulse- 
wheel  with  three  rows  of  blades  is  of  practical  importance,  the 
actual   efficiencies   obtainable   being"   given  by   curve   a.   Fig".    19^ 

S,, 
showing"  a  maximum  et^ciencv  of  60  per  cent   for  =   .17 

Ss 

approximately.  The  efficiencv  of  impulse  wheels  with  more 
than  three  rows  of  moving  blades  is  less,  and  they  are  therefore 
not  used  except  in  cases  where  efficiency  becomes  a  secondary 
matter. 

For    reaction    turbines    with    multiple    stages    properlv    pro- 
portioned,   and    with    relatively    large    capacities,    the   maximum- 

S, 
efficiency  is  obtained  for  ^=.  .g  approximately,  at  which  the 

Ss 

efficiency   obtained   on    test   has   reached   90   per   cent   with   cor- 
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responding-  reductions  when  greater  or  less  values  of  are 

used,  as  given  by  curve  d,  Fig.  19.  The  total  pressure  drop 
with  the  best  efficiency  obtainable  must  have ;  one  wheel  with 
three  rows  of  blades,  maxinuun  efficiency  60  per  cent;  or  three 
wheels  with  two  rows  of  blades,  maxinuun  efficiency  72V2  per 
cent. ;  or  twelve  wheels  with  one  row  of  blades,  maximum 
efficiencv  82y2  per  cent;  or  forty-eight  row's  of  reaction  blades 
with  a  maxinuuu  efficiency  90  per  cent. 

From  a  comparison  of  these  efficiency  curves  it  is  evident 
that  the  reaction  blading  is  most  desirable  for  the  low-pressure 
portions  of  turbines  wdiere  the  blade  heights  become  suitable 
for  maximum  efficiency,  due  to  the  reduction  in  the  percentage 
of  leakage  loss,  which  vitiates  the  efficiency  of  the  blade  in  pro- 
l)ortion  to  such  loss  and  consequently  becomes  greater  as  the 
height  of  the  blade  becomes  less.  With,  therefore,  a  blade  clear- 
ance of  ten-thousandths  of  an  inch  in  the  low-pressure  portion 
of  a  reaction  turbine  with  blades  ten  inches  in  length,  the  loss 
would  be  approximately  four-tenths  of  one  per  cent.  If,  how- 
ever, the  blades  were  one  inch  in  length,  the  loss  would  be 
approximately  four  per  cent;  and  as  the  capacity  of  the  turbine 
diminished,  requiring  smaller  blade  heights,  the  leakage  per 
cent,  would  have  sufficient  vitiating  efifect  on  the  economy  to 
warrant  the  introduction  (in  place  of  the  reaction  blading  in 
the  high-pressure  stages)  of  a  Rateau  or  Curtis  element  to  get 
equal  efficiency  and  the  large  initial  drop  in  pressure  which  is 
desirable  for  mechanical  reasons,  given  elsewhere  in  this  paper. 
On  the  other  hand,  where  the  volume  of  steam,  and  consequently 
the  capacity  of  the  turbine,  becomes  great,  on  the  score  of 
efficiency,  the  impulse  elements  in  the  high-pressure  stages  can 
be  dispensed  with  to  advantage  because  the  reaction  blading 
gives  under  such  conditions,  reaction  blade  proportions  for 
maximum  efficiency. 

When  comparing  the  performance  of  turbines,  the  Rankine 
cycle  efficiency  is  a  more  correct  basis  than  the  water  rates 
obtained  on  tests,  because  if  the  operating"  conditions  are  not 
similar  the  comparison  of  water  rates  is  an  unfair  one,  unless 
proper  correction  factors  are  applied. 

Turbines  are  generally  designed  for  given  operating  condi- 
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lions,  involviiii;'  (a)  (|uality  of  steam  (superheat j,  (b)  pressure, 
and  (c)  vacuum,  and  the  correction  for  the  change  in  these 
operating  conditions  as  apphed  to  a  given  machine  must  be 
taken  into  account  when  a  comparison  of  the  steam  consumption 
of  different  machines  is  made. 


Field    of    Application    of   the    Turbine. 

In  the  past  six  years  the  field  of  apphcation  of  the  turbine 
lias  been  wonderfully  increased,  and  the  flexibility  inherent  in 
its  construction  has  been  developed  by  its  adoption  to :  ( i )  non- 
condensing  operations,  (2)  utilization  of  low-pressure  steam, 
(3)  reducing  or  bleeder  turbines,  and  (4)  mixed-pressure  tur- 
bines. 

In  general,  it  may  be  stated  that  the  distinguishing  feature 
of  these  applications  resolves  itself  into  expansion  of  steam  to 
and  from  atmospheric  pressure. 

Space  will  not  permit  a  lengthy  discussion  of  the  various 
types  of  these  special  cases  of  the  complete  expansion  turbine, 
except  to  say  that  conditions  are  arising  to  continually  broaden 
the  field  of  application  of  these  special  machines.  Some  general 
considerations  of  the  designs  of  such  machines  obtain,  however, 
wdiich  may  be  briefly  stated  as  follows : 


Noncondensing  Turbines. 

The  noncondensing  turbine  may  be  made  for  any  given 
condition,  utilizing  either  the  reaction  or  impulse  machine  with 
approximately  the  same  efficiency,  except  where  relatively  large 
capacities  are  demanded,  in  which  case  the  reaction  turbine 
would  have  the  advantage  in  efficiency.  Since  a  noncondensing 
operation  would  require  approximately  twice  the  amount  of 
steam  for  a  given  output  as  would  be  necessar}  with  a  complete 
expansion  turbine,  opportunity  would  be  afforded  for  better  pro- 
portioning of  the  reaction  l)lading  to  give  maximum  efficiency, 
and,  due  to  the  incomplete  expansion,  a  relatively  short  spindle 
would  resvilt  on  account  of  a  smaller  number  of  rows  of  blades 
being  required  to  absorb  less  than  half  of  'the  total  energy 
drop  occurring  in  a  complete  expansion  machine. 
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Low=Pressure  Turbines. 

In  a  low-pressure  turbine  design,  the  reaction  elements 
again  lend  themselves  admirably  to  the  efficient  extraction  of 
the  energy  of  low-pressure  steam,  because,  for  a  given  output, 
the  blade  proportions  of  the  low-pressure  turbine  would  be  prac- 
tically twice  the  capacity  of  those  required  in  a  single  expansion 
turbine,  resulting,  as  in  noncondensing  operation,  in  blade  pro- 
portions of  maxinunii  efficiency,  a  short,  simple  construction 
of  the  spindle  and  cylinder,  and  (with  moderate  capacity)  the 
elimination  of  balancing  pistons  by  resorting  to  the  double-flow 
construction.  The  same  arguments  for  simplicity  would,  of 
course,  apply  to  impulse  turbines,  but  the  fact  that  reaction 
blading  is,  in  general  best  adaptable  to  the  low-pressure  por- 
tions of  any  turbine  should  be  a  distinct  advantage  in  favor  of 
such  a  machine  in  low-pressure  work. 

Reducing  or  Bleeder  Turbines. 

Where  it  is  desirable  to  utilize  steam  at  about  atmospheric 
pressure  for  heating  or  industrial  purposes',  the  turbine  lends 
itself  admirably  to  fulfill  such  a  condition.  It  is  extremely 
simple  to  bleed  steam  out  of  the  turbine,  at  any  particular  pres- 
sure, in  quantity  proportional  to  the  amount  of  flow  through 
the  turbine.  Suitable  automatic  valves  may  be  applied  to  the 
bleeder  exhaust  of  the  turbine  to  maintain  (irrespective  of  the 
load  the  turbine  may  carry)  that  quantity  of  steam  required  to 
maintain  a  constant  pressure  in  the  bleeder  line. 

The  conditions  having  been  determined  as  to  the  amount 
of  steam  to  be  supplied  from  the  turbine,  the  proportions  of 
the  elements  beyond  the  bleeder  valve  are  made  to  utilize  the 
steam  remaining  under  the  operating  conditions  imposed,  thus 
extracting  the  maximum  amount  of  energy  from  the  complete 
expansion  of  the  steam  required  for  generating  power,  and  giv- 
ing at  the  same  time  a  constant  steam  supply  at  a  given  pres- 
sure (usually  about  15  to  20  pounds  absolute)  for  heating  or 
industrial  purposes.  Likewise,  with  suitable  valve  arrangements, 
steam  at  relatively  low  pressures,  say  15  pounds  absolute,  can 
be  bled  into  the  low-pressure  portion  of  the  turbine,  and  the 
energy  from  the  expansion  of  such  steam  to  a  high  vacuum 
may  be  utilized  in  the  low-pressure  portion  of  a  bleeder  turbine 
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for  the  devclopincnt  of  power.  The  bleeder  valves  and  the 
initial  steam  valve,  in  the  high-pressure  portion  of  the  turbine, 
may  be  governor-controlled  and  make,  therefore,  a  purely  auto- 
matic machine,  which  will  take  care  of  variable  opelfating  condi- 
tions by  the  governor  control.  An  illustration  of  such  a  machine 
is  shown  in  Fig.  20.  where  the  high-pressure  portion  is  designed 
with  an  impulse  \\hcel  and  the  low-pressure  portion  with  re- 
action blading. 

Fiff.  20. 


Bleeder  Turbine  Assembly. 


Fia.  21. 


Low-Pressue  Turbine  \\'ith  Live   Steam  \'alve. 
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Mixed  Pressure  Turbines. 

The  mixed  pressure  turbine  is  really  a  modification  of  con- 
tlitions  requiring-  a  low-pressure  turbine.  Suppose  a  source  of 
low-pressure  steam  beint^  available  from  which  it  is  desirable 
to  extract  the  energy  in  the  development  of  power,  and  where, 
at  certain  times  in  the  operation,  sufficient  low-pressure  steam 
IS  not  available  to  generate  the  amount  of  power  required  :  To 
suit  this  condition,  a  low-pressure  turbine  is  supplemented  by  a 
high-pressure  element  which  can  utilize  steam  at  high  pressure 
through  complete  expansion.  When  sufficient  low-pressure 
steam  is  available  to  furnish  the  required  power,  the  high-pres- 
sure steam  is  cut  ofif  by  the  governor  or  by  other  means,  and 
when  the  low-pressure  steam  is  not  sufficient  for  the  power 
required,  the  governor  of  the  turbine  admits  steam  to  the  high- 
pressure  element  to  supplement  the  low-pressure  supply  for  the 
development  of  the  power  required.  This  same  arrangement 
can  be  accomplished  with  the  low-pressure  turbine  by  applying 


Low-Pressure   Tiirl)ine    With    Live    Steam    Valve,    installed    at    Peace 
Dale   Manufacturing  Companj',  Peace  Dale,  R.  L 
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ri    liiiiii-iircssiirc    \-.-ilvc    ;uliniltinL»;    steam  into    tlie    low-pressure 

line    (lire:t.      I'i.u-'^-    -i    '^'I'l    --    ilHistrate  maeliines   of   this   con- 

structiin.    and    Uk'    desirahilit)'    <>f    either  t_\])r    (lei)en(!s    entirely 
<n    i1k-   (  pvratini;    eindilinns    imi);iscl. 

Recent   Miscellaneous  Turbine  Applications. 

Due  to  the  recent  development  of  small  turbines  of  re- 
lativeh'  lew  rntative  speeds  that  have  recently  come  into  quite 
extended   use   for   driving  auxiliaries   in   power   plants   and   for 

Fie.  23. 


Turliine-Drivfii  Type   K  Migh-Spccd  Cordcnscr. 
101 


other  a])|)licati()ns.  ai)paratus  \vhicli  formerly  was  operated  bv 
reeiprocatini:;-  means  has  been  developed  for  rotary  drive  with 
marked  reduction  in  the  cost,  weight,  space  occupied,  and 
amount  of  steam  used. 

Perhaps  the  best  example  of  this  development  has  been 
the  commercial  introduction  of  the  \\'cstinghouse-Leblanc  con- 
denser, which,  by  the  introduction  of  a  rotary  vacuum  pump. 
permits  the  driving  of  the  condenser  circulating  and  air  pumps 
by  direct  connection  to  a  small  turbine  unit,  as  illustrated  in 
Fig.  23. 

The  application  of  the  small  turbine  to  the  field  of  cen- 
trifugal pumps  is  rapidly  replacing  the  reciprocating  engine, 
the  advantages  of  the  turbine  being  due  to  the  fact  that  for  low 
lift  pumps  and  high-pressure  pumps  the  speed  for  the  best 
design  is  bevond  that  suitable  for  direct  connection  to  a 
reciprocating  engine.  Fig.  24  is  an  application  of  the  small 
turbine  to  a  centrifugal  circulating  and  Leblanc  air  pump  for 
surface  condensers.  Fig.  2=^  illustrates  a  l)oiler  feed  centrifugal 
pump  direct  connected  to  a  small  A\'estinghouse  turbine. 
Similarh'.  the  small  turbine  is  admirably  adapted  to  the  driving 
of  centrifugal  blowers. 

As  auxiliarv  apparatus  for  large  power  stations,  or  in 
places  where  it  is  important  to  reduce  attendance  to  a  minimum 

Fis.  24. 


.\ir   and    Circulatin.u;    Pump   I'nit   for    2000    Square    Feet    Surface 
Condenser,   I'.uilt  for   Louisville   &  Xasliville    Railway   Company. 
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and  where  reliability  is  essential,  the  small  direct-current  turbo- 
j^enerator  unit  is  now  generally  accepted  in  place  of  the  recipro- 
cating engine,  direct-connected  or  l)elt-driven  apparatus,  prin- 
cipally on  account  of  its  reduced  size  and  cost,  and  the  many 
advantages  incident  to  rotary  apparatus.  Fig.  26  represents 
several  sizes  of  these  machines,  from  i  kilowatt  up.  as  manu- 
factured by  The  Westinghousc  Machine  Company,  both  in  direct 
— and  alternating — current  sets. 

Application  to  Marine  Service. 

The  application  of  the  turbine  to  marine  propulsion  is  per- 
haps the  broadest  single  field  for  the  utilization  of  maximum 
horsepower  output.  Until  within  the  last  few  years  this  field 
was  limited  to  approximately  5  per  cent  of  the  total  merchant 
marine  vessels,  on  account  of  the  difficulty  of  correlating  the 
high  speed  of  the  turbine  and  the  relatively  low  speed  of  the 
ship's  propeller. 

It  has  been,  of  course,  possible  to  apply  turbines  to  the 
slower  speed  ships,  but  it  has  not  been  practicable  to  do  so, 
because  there  would  have  been  no  saving  in  weight,   space,  or 

Fij?.  25. 


Small  Turbine  Driving  Boiler-Feed  Pump. 
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economy  over  the  reciprocating  engine,  since  the  turbine  is 
essentially  a  machine  of  relatively  high  rotative  speeds  for 
efificient  operation,  while  the  screw  propeller  requires  relatively 
low  speed  of  rotation. 

Recognizing  the  possibilities  of  the  steam  turbine  for  marine 
propulsion,  J\Ir.  George  Westinghouse,  in  1903,  commissioned 
the  late  Rear  Admiral  George  W.  iMelville,  Ex-Engineer-in-Chief 
of  the  United  States  Xavy,  and  Mr.  John  H.  Macalpine,  Con- 
sulting Engineer,  to  make  an  impartial  investigation  and  report 
on  the  status  of  the  marine  steam  turbine. 

Acting  on  the  suggestions  made  in  this  report.  ^Mr.  West- 
inghouse caused  designs  to  be  made  for  a  reduction  gear  for 
large  power  transmission,  which  was  constructed  and  tested  in 
the  works  of  The  Westinghouse  ^fachine  Company  at  East 
Pittsburgh,  after  designs  of  Messrs.  Melville  and  Alacalpine 
embodying  a  floating  frame  carrying  the  piston,  which  had  been 
shown  mathematically  to  be  necessary  to  the  successful  opera- 
tion of  high-speed  gearing  transmitting  large  powers. 

This  experimental  gear  transmitted  under  test  6800  horse- 
power with  a  pinion  speed  of  1500  revolutions  per  minute,  and 
a  gear  speed  of  300  revolutions  per  minute.  These  tests  demon- 
strated conclusively  that  the  floating  frame  would  insure  correct 
alignment  of  the  gear  teeth,  which  is  aljsolutely  essential  to 
the  transmission  of  large  powers.  It  was  believed  that  this 
particular  design  was  more  rigid  than  desirable,  because  the 
connection  between  the  floating  frame  and  the  casing  was  a 
metallic  one,  and  in  consequence  noise  and  vibration  were  not 
elimiated  to  the  degree  that  it  was  believed  to  be  possible. 

As  a  substitute,  therefore,  for  the  Melville-]\Iacalpine 
design.  Mr.  Westinghouse  devised  a  hydraulically  supported 
pinion  frame  having  a  degree  of  flexibility  in  itself,  and  which 
was  supported  on  the  main  frame  by  oil  in  the  hvdraulic 
cylinders  in  the  floating  frame.  This  construction  also  allowed 
vertical  movements  of  the  pinion,  and  floating  frame,  which 
were  impossible  in  the  jMelville-Macalpine  design. 

A  test  on  a  large  scale  of  the  Westinghouse  floating  frame 
demonstrated  that  this  accomplished  all  the  objects  of  the  original 
inventors,  and.  by  reason  of  the  absence  of  metallic  connection 
between  the  pinion  frame  and  the  casing,  the  noise  and  vibration 
icident  to  the  operation  of  the  gear  were  almost  wholly  eliminated. 
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1 -Kilowatt   to    l(),000-Kilowatt    Turbines. 

Fig.  27  illustrates  its  application  to  the  operation  of  direct-cur- 
rent generators.  Fig.  28  illustrates  the  construction  of  a  more 
recent  design  of  marine  reduction  gearing  where  the  rotation 
of  the  pinion  is  required  for  either  direction.  In  these  figures 
the  construction  of  the  floating  frame  and  its  pistons  is  readily 
observed. 

The  supporting  of  the  pinion  frame  hydraulically  incidentally 
gives  a  very  accurate  dynamometer,  since  the  hydraulic  pressure 
supporting  the  frame  is  proportional  to  the  load  carried ;  and 
with  the  knowledge  of  the  speed  of  rotation,  the  area  of  the  pis- 
tons supporting  the  pinion  frame,  and  the  hydraulic  pressure,  the 
horsepower  transmitted  is  readily  computed  without  the  aid  of 
special  or  delicate  instruments,  or  expert  observers. 

This  dynamometer  feature  should  be  of  great  service  in 
marine  work  where  it  is  very  desirable  to  ol)tain  the  horsepower 
delivered  to  the  propeller  shaft. 

The  application  of  the  turbine  itself  to  marine  work  is  a 
different  kind  of  a  probleiu  than  to  driving  electrical  apparatus, 
for  the  reason  that  in  the  former  case  a  variable  speed  is  re- 
quired, while  in  the  latter  case  a  constant  speed  is  required. 

In  the  majority  of  cases,  after  a  ship  is  under  way,  the  speed 
may  be  considered  as  constant.     In  naval  vessels,  however,  it  is 
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g^cnerally  dt'sirable  to  liave  a  cruising  speed,  approximately  one- 
lialf  of  the  full  speed.  This  involves  a  compromise  in  the  turbine 
design  to  give  relatively  high  economy  for  cruising  at  a  propeller 
speed  of  approximately  one-half  that  of  full  speed,  and  a  power 
output  of  approximately  one-eighth  to  one-tenth  that  required 
at  full  speed. 

As  has  been  pointed  out  previously  in  this  paper,  the  effi- 
ciency of  turbines  increases  with  the  power  and  decreases  as  the 
blade  speed  decreases,  with  the  same  pressure  drop. 

While  the  introduction  of  gearing  very  materially  adds  to 
the  ease  of  design  and  construction  of  marine  turbines  and  to 
their  increased  economy,  due  to  the  high  rotative  speeds,  and 
on  account  of  the  better  blading  proportions,  yet  both  theory 
and  practice  require  a  very  different  blading  for  marine  opera- 
tion than  for  land  service  with  constant  speed,  especially  where 
cruising  speeds  in  marine  service  are  desirable. 

Fig.  19  shows  that  the  efficiency  of  any  blading  diminishes 
as  the  velocity  ratio  diminishes  or  increases,  beyond  a  certain 
velocity  ratio  which  gives  maximum  efficiency. 

Irrespective,  therefore,  of  the  diminution  in  power  at  cruis- 
ing speed,  the  fact  that  the  speed  of  rotation  of  the  turbine  is 
reduced  one-half  would,  with  the  same  energy  drop,  result  in  a 
very  marked  decrease  in  efficiency.  If,  however,  the  turbine  be 
over-bladed,  a  reduction  in  the  speed  of  rotation  over  that  obtain- 
ing at  full  power  will  still  give  a  high  efficiency. — and  the  widest 
range  in  this  respect,  as  illustrated  in  Fig.  IQ.  may  be  obtained 
with  reaction  blading  rather  than  pure  Curtis  or  pure  Rateau 
elements. 

If.  however,  a  combination  impulse  reaction  turbine  is  cm- 
ployed  for  marine  service^  and  the  blading  proportions  are  prop- 
erly relegated  in  the  impulse  and  reaction  sections,  one  to  the 
other,  the  reduction  in  efficiency  in  cither  may  be  ofifset  by  an 
increase  in  efficiency  in  the  other,  and  consequentlv  a  more 
uniform  water  rate  or  efficiency  may  be  obtained  over  wide 
ranges  of  speed  and  power.  Also,  the  remarks  already  made  in 
connection  with  the  advantages  of  the  combination  impulse  re- 
action turbine  for  electric  drive  hold  good  for  the  application 
of  the  turbine  to  naval  or  merchant  vessels,  and  for  these  rea- 
sons it  is  believed  that  this  tyj^e  will  predominate  in  the  future 
construction  of  marine  installations. 
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^larine    Reduction   Gear.      Part  of  Cover   Removed. 


107 


Reduction  Gears  Suitable   for   Slow   Freighters. 

The  savings  which  may  be  effected  in  smaller  vessels  by  the 
use  of  geared  turbines  are  no  less  important  than  those  for  large 
express  steamers.  In  fact,  they  are  a  great  deal  more  important 
because  of  the  greater  aggregate  power  in  medium  and  small 
size  vessels.  As  compared  with  reciprocating  engines,  with 
which  most  moderate  speed  vessels  are  equipped,  the  saving  in 
steam  and  coal  consumption  in  favor  of  geared  turbines  is  found 
to  be   from   15  to  25  per  cent  in  most  cases. 

From  a  commercial  viewpoint  the  large  savings  which  may 
be  obtained  l\v  using  geared  turbines  are  most  attractive.  No 
doubt  they  will  be  compelling  within  a  short  time.  In  some 
cases  the  first  cost  of  geared  turbines  may  be  slightly  higher 
than  reciprocating  engines,  but  when  the  savings  are  capitalized 
it  is  found  that  engines  are  the  most  expensive  at  almost  any 
price.  In  some  cases  it  is  found  that  it  would  not  pay  to  put 
in  an  engine,  even  if  it  were  obtained  absolutely  free. 

Advantages  of  Reduction  Gears  in   Naval  Vessels. 

In  naval  vessels  the  military  advantages  of  geared  turbines 
are  quite  as  great  and  important  as  are  the  commercial  advantages 
m  merchant  vessels.  The  saving  in  weight  and  space  required 
for  the  machinery  makes  it  possible  to  considerably  increase  the 
gun  power  or  armor  protection. 

One  of  the  most  important  advantages  of  geared  turbines 
for  naval  vessels  is  their  high  efficiency  at  cruising  speed,  in 
which  respect  the  direct-drive  turbine  has  been  found  lamentably 
lacking. 

With  geared  turbines,  the  additional  complication  and  weight 
of  cruising  turljines  are  not  required.  \\'ith  resj)ect  to  backing 
power  and  quick  maneuvring.  which  are  very  important  in  naval 
vessels,  the  direct-drive  turbine  has  not  lieen  entirely  satisfactory 
because  of  the  small  propellers  and  restricted  astern  power. 
Because  of  the  large  propellers  which  "take  hold  of  the  water," 
and  the  ample  backing  power  which  can  be  obtained  in  high- 
speed turbines,  the  backing  and  maneuvring  (|ualities  of  geared 
turbines  are  quite  satisfactory  and  practically  as  good  as  obtained 
with  reciprocating  engines.     This  is  also  an  important  considera- 
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tioii    in    merchant    vessels,    especially    those    which    have    to    be 
handled  around  docks. 

The  advantages  of  geared  turbines  for  propelling  vessels, 
both  naval  and  merchant,  are  of  the  greatest  importance.  Now 
that  the  reduction  gear  has  made  it  possible  to  realize  the  full 
advantages  of  the  turbines,  its  rapid  adoption  seems  certain.  A 
few  years  ago  the  turbine  wiped  out  the  reciprocating  engine  on 
land.  It  now  appears  that  this  same  stage  has  been  reached  at 
sea,  and  that  here  also  the  turbine  will  wipe  out  the  reciprocating 
engine. 


Discussion. 

PRESIDENT  McNULTY:  Gentlemen,  you  have  listened 
to  a  very  interesting  and  instructive  address.  The  subject  is  now 
open  for  general  discussion  or  questions. 

i\IR.  A.  C.  COTTON  :  May  I  ask  Mr.  Herr  what  materials 
enter  into  the  construction  of  those  gears,  the  bearings  and  the 
teeth  ? 

MR.  HERR:  The  bearings  of  the  gears  are  made  the 
same  as  our  turbine  bearings,  a  brass  shield  with  babbitt  lining. 
The  material  of  the  gear  itself  is  plain  carbon  steel,  as  is  the 
pinion — ordinary  commercial  carbon  steel.  We  sometimes  use 
in  the  big  gears  cast  steel.  It  depends  on  the  size  and  the  ability 
to  get  rolled  rims.  Aery  large  gears  are  made  of  cast  steel,  the 
pinion  being  ordinary  carbon  steel. 

MR.  D.  J.  REDDING:  What  is  the  relative  efficiency  or 
saving  of  coal  in  a  looo  h.  p.  turbine  engine  of  the  latest  design 
as  compared  with  the  best  type  of  reciprocating  engine? 

]MR.  HERR :  We  now  design  for  very  high  vacuum,  that 
is  we  design  a  lOOO  k.  w.  machine  for  29"  of  vacuum.  A 
steam  engine  that  you  might  buy  would  be  designed  for  probably 
about  27".  \\'e  therefore  get  the  advantage  in  a  turbine  of 
the  energy  of  that  steam  between  27  and  29"  of  vacuum. 

The  theoretic  efficiency  of  the  steam  engine  and  steam  tur- 
bine, when  properly  designed,  is  about  the  same,  but  the  tur- 
bine has  the  advantage  of  being  able  to  use  the  steam  down  to  a 
lower  pressure  on  account  of  its  ability  to  get  rid  of  it.  With 
a  reciprocating  engine  it  becomes  a  very  difficult  matter  to  design 
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steam  ports  large  enough  to  carry  the  large  volume  of  steam 
with  high  vacuum. 

AIR.  REDDING:  There  is  really  no  saving  of  coal  on  the 
same  capacity,  then  ? 

MR.  HERR:  Yes  there  is,  because  you  are  carrying  the 
expansion  farther  down. 

MR.  REDDING:  Do  you  know  what  that  is,  expressed 
in  percentage  of  coal  used? 

MR.  HERR:  About  15  to  20  per  cent.  I  am  tiguring 
4  or  5  per  cent  for  i  inch  of  vacuum.  The  great  merit  of 
the  steam  turbine  as  against  the  reciprocating  engine  of  course 
is  first  its  small  size,  requiring  very  small  foundations,  light 
and  cheap.  It  is  very  much  cheaper  to  build  an  equivalent 
power  in  turbines  than  in  reciprocating  engines.  Also  the  gen- 
erator is  very  much  smaller  and  cheaper  to  build  than  the  engine 
under  slow  speed  conditions. 

To  give  you  an  idea  of  the  steam  economy  of  a  turl)ine, 
I  shall  select  the  30,000  k.  w.  cross-compound,  turbine  shown  in 
the  illustrations.  It  is  a  very  large  machine  and  allows  the 
proper  proportioning  of  the  blading  for  maximum  efficienc}-.  In 
this  machine  we  get  7>4  pounds  of  steam  used  per  horse  power 
hour.  And  that  is  shaft  horse  power  and  not  indicated  horse 
power.  Operating  conditions  are  very  good,  however,  being 
125  degrees  superheat,  200  pounds  pressure  and  29"  vacuum. 

MR.  REDDING:  You  are  building  turbines  to  run  on 
exhaust  steam,  are  you  not? 

MR.  HERR:  Yes,  we  build  machines  that  will  operate 
on  •  any  range  of  pressure.  You  have  in  mind  probably  what 
we  call  the  low  pressure  turbine,  which  takes  steam  at  atmospheric 
pressure  and  expands  it  to  28  or  29"  vacuum.  Take  an  ordinary 
reciprocating  engine,  which  now  exhausts  at  atmosphere,  put 
in  a  low  pressure  turbnie  and  you  get  twice  the  power  with- 
out increasing  your  boiler  capacity  at  all.  The  energy  of  steam 
from  atmosphere  down  to  28"  vacuum  is  practically  the  same 
as  from  165  pounds  pressure  to  atmosphere. 

MR.  REDDING:  So  your  engine  comes  in  nicely  in  a 
power  plant  already  installed  where  they  run  an  air  compressor 
and  reciprocating  engines  and  are  w^asting  some  of  their  exhaust 
steam  ? 
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MR.  IIERR:  "S'cs.  Wc  have  a  good  many  of  that  kind. 
Now  days  instead  of  putting  in  a  low  pressure  turbine  we  put 
in  a  mixed  pressure  turbine  so  that  if  you  have  a  certain  load 
to  carry  and  not  enough  exhaust  steam  to  carry  it  you  can  open 
a  valve  to  the  boiler  and  let  in  live  steam  and  get  more  power. 
The  turbine  is  extremely  flexible  and  is  susceptible  of  enormous 
overloads.  In  some  experiments  in  the  shop  Air.  Westinghouse 
has  taken  a  machine  designed  f<jr  500  k.  w.  and  actually  got 
3500  k.  w.  out  of  it.  Of  course  he  did  not  do  that  very  efficiently, 
but  it  shows  the  enormous  capacity  of  the  machine.  It  is  just 
a  question  of  how  much  steam  you  put  through  it. 

MR.  REDDING:     A  question  of  the  amount  of  pressure? 

MR.  HERR:     Yes. 

MR.  E.  NEIvSSEN:  May  I  ask  you  something  about 
lubrication  and  what  you  specify? 

MR.  HERR:  We  make  no  specification  of  oil,  except  that 
it  be  good  turbine  oil.  There  are  a  number  of  grades  we  recom- 
mend to  our  customers,  eight  or  ten  different  kinds  of  oil  that 
we  say  are  samples  of  oil  that  are  all  right.  Of  course  turbine 
lubrication  is  one  of  the  things  you  would  expect  to  have  trouble 
with,  yet  we  have  practically  none.  It  is  forced  feed.  The 
turbine  is  equipped  with  an  oil  pump  that  forces  the  oil  into 
the  bearings  and  from  the  brassings  it  drains  back  through  a 
cooler  and  is  again  circulated.  We  are  running  them  3600 
r.  p.  m.  and  we  are  building  them  up  to  12,000  r.  p.  m.  By 
the  aid  of  a  reduction  gear  it  enables  you  to  make  very  efficient 
machines  for  any  number  of  revolutions. 

MR.  REDDING :     Is  the  shaft  practically  balanced  in  oil  ? 

MR.  HERR:  Yes.  In  a  high  speed  machine  we  use  a 
bearing  having  a  sleeve  balance  which  consists  of  four  tubes 
about  3/32"  thick  and  those  tubes  have  a  clearance  of  .004 
or  .005"  between  each  other.  When  the  turbine  is  in  operation 
there  is  an  oil  film  gets  between  those  sleeves  and  cushions 
the  vibrations  of  the  spindle.  With  very  high  speed  it  is  very 
difficult  to  balance  the  rotors.  On  a  De  Laval  machine  a  pres- 
sure of  I  oz.  on  the  rotor  of  a  30,000  r.  p.  m.  machine  results 
in  a  stress  of  over  a  ton. 

MR.  THEO.  H.  HERMANSON:  Does  building  it  in 
varied  stages  increase  the  efficiency,  do  you  get  more  benefit  of 
the  condenser  ? 
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MR.  HERR :  It  depends  entirely  on  how  fast  the  blades 
run.  If  you  could  run  a  set  of  impulse  blades  up  to  1700'  or  1800' 
a  second,  would  be  ail  you  need.  But  such  a  speed  is  entirely 
impracticable  with  what  we  know  of  materials  now. 

AIR.  HERAIAXSOX:  Is  using-  high  pressures  now  for 
marine  purposes  have  they  not  some  trouble  and  difficulty  find- 
ing proper  material  for  buckets  for  the  high  pressure  stage? 

MR.  HERR:  Of  course  the  goodness  of  steam  turbine 
design  depends  principally  upon  the  detailed  construction,  and 
one  of  the  most  important  details  is  the  blading.  When  you 
o^et  the  fastenings  right  it  is  a  question  of  taking  care  of  the 
vibrations.  You  have  a  jet  of  steam  like  a  stream  of  rifle 
balls  going  against  each  blade  and  it  sets  up  vibrations  of  the 
blade  which  you  have  to  take  care  of  by  lashing  them  up  above 
the  root  of  the  blade. 

MR.  HERMAN  SOX:  I  have  seen  blades  almost  rivetted 
over  on  account  of  high  pressure  and  heat. 

yiK.  HERR :  There  is  no  difference  in  pressure  on  the 
different  sides  of  the  blade  in  an  impulse  turbine;  there  is  a 
slight  difference  in  a  reaction  turbine.  If  you  have  superheat 
you  have  to  have  particular  kinds  of  material  to  stand  it.  In  this 
country  we  do  not  have  superheat  to  exceed  150  degrees,  which 
is  not  very  much  compared  with  German  practice.  They  have 
gone  as  high  as  300  degrees. 

MR.  HERAIAXSOX  :  In  using  one  of  the  turbines  con- 
densing is  it  necessary  to  have  a  diff'erent  make  of  condenser 
from  what  you  use  with  reciprocating  engines  ? 

MR.  HERR:  X'ot  necessarily  a  diff'erent  make,  but  it  is 
necessary  to  have  a  different  kind,  because  the  condenser  is 
what  maintains  the  vacuum  and  in  order  to  get  the  very  best 
out  of  the  turbine  you  ought  to  operate  it  with  ver}-  high 
vacuum,  consequently  you  have  to  have  a  very  large  amount  of 
circulating"  water  through  the  condenser  to  keep  the  temperatures 
<lown  and  you  have  to  have  an  increased  surface. 

MR.  HER:MAXS0X  :  And  a  steady  flow  of  steam  would 
come  through  instead  of  in  a  steam  engine  an  impulse  every 
stroke. 

MR.  HERR :  That  would  not  make  any  diff'erence.  It 
is  just  a  question  of  maintaining  the  temperatures  correspond- 
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ing"  to  the  vacuum.  A  jH''  vacuuiu  has  a  tciiipcraturc  of  lOO 
(k'i;i"ccs.  F.  "\'(iu  have  to  niaiutaiu  the  temperature  in  tlie  con- 
<lonscr  corresponding"   to  the   vacuum. 

!\rR.  HER:\rANvS()X  :  In  reversing  what  makes  it  reverse? 
Is  it  a  stationary  1)hide. 

MR.  HERIv:  It  is  another  turl^ine  entirely,  made  tlie 
opposite  hand.  Your  jet  passes  one  way  in  one  turbine  and  in 
the  other  ttirbine   it  passes  the  opposite  way. 

MR.  HERMANSON  :  Has  not  the  Curtis  one  that  reverses 
by  the  same  engine? 

AIR.  HERR  :  Xo,  he  has  to  have  separate  blades  to  do  it. 
He  may  have  them  mounted  on  the  same  wheel,  that  can  be 
done.  He  has  to  have  a  separate  set  of  nozzles  arranged  to 
discharge   steam   in   the   opposite  direction. 

MR.  W.  H.  RITTS:  How  is  the  end  thrust  of  turbine 
shafts  taken  care  of  on  vessels  and  also  on  the  gears?  Does 
the  thrust  have  to  be  taken  care  of  on  the  gears,  too? 

MR.  HERR :  A^es.  On  a  vessel  the  thrust  from  the  pro- 
peller is  what  moves  the  vessel  through  the  water.  That  has  to 
be  taken  care  of  in  the  ship.  A  thrust  bearing  is  put  in  for  that 
purpose.  Every  turbine  has  to  have  a  thrust  bearing  so  the 
spindle  will  remain  in  a  certain  position,  because  the  clearances 
are  not  very  large.  A^ou  have  to  keep  the  spindle  in  proper 
relation  to  the  stationary  blades.  We  make  turbines  with  what 
is  known  as  the  Kingsbury  thrust  bearing,  doing  away  with 
balancing  pistons.  That  thrust  bearing  will  carry  as  high  as 
10,000  pounds  to  the  square  inch  of  bearing  surface.  It  con- 
sists of  a  collar  on  the  spindle  against  which  a  number  of  shoes 
bear,  the  shoes  being  held  in  position  on  ball  seats  which  allows 
them  to  align  themselves  to  the  collar  and  the  whole  thing 
runs  in  oil.  the  speed  of  the  collar  on  these  shoes  creating  an 
oil  film  between  them.  We  have  tested  those  bearings  up  to  a 
thrust  of  10,000  pounds  to  the  square  inch,  which  is  a  very 
creditable   showing  for  a  single  bearing. 

MR.  A.  E.  ANDERSON:  Is  there  a  proportion  between 
pressure  and  velocity? 

]\IR.  HERR:  Yes.  If  you  expand  steam  from  165  pounds 
down  to  28"  vacuum  the  speed  of  the  steam  issuing  from  the 
nozzle  is  over  4000'  a  second.    If  you  expand  it  from  165  pounds 
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to  atmosphere  it  would  be  something'  Hke  2,000'.  In  a  turbine 
instead  of  the  energy  of  the  expansion  being-  taken  up  by  pres- 
sure, Hke  in  a  reciprocating'  engine,  it  converts  all  that  energy 
of  pressure  into  velocity  and  the  turbine  blades  absorb  that 
velocity.  The  principle  is  of  course  very  different  from  that  of 
a  reciprocating"  engine.  One  operates  by  pressure,  the  other  by 
velocity. 

J\IR.  STUCKI:  I  full}-  agree  with  what  you  have  just 
said  about  doing;  away  with  shocks  and  if  you  could  eliminate 
trouble  with  the  blades  there  would  be  absolutely  nothing  to  put 
the  machine  out  of  order.  With  the  reciprocating  engine  on 
the  contrary  we  have  always  shocks  which  besides  destroying 
energy  will  also  tend  to  destroy  the  machine  itself. 
AIR.  HERR:     That  is  correct. 

AIR.  STUCKI :  What  condenser  do  you  use  to  get  such 
high  vacuums  ? 

AIR.  HERR :  We  build  all  kinds.  We  build  the  barometric, 
the  jet  condenser  and  the  surface  condenser.  We  build  what  is 
known  as  the  Westinghouse  LaBlanc  condenser,  using  a  rotary 
air  pump,  wdiich  allows  the  use  of  a  turbine  in  the  air  pump- 
ing apparatus.  For  a  1,000  k.  w.  turbine  the  air  pump  is  about 
15"  in  diameter  and  4"  wide. 

AIR.  STUCKI :     Plow  high  vacuum  do  you  get  ? 
AIR.   HERR :     It  depends   entirely   on  the  temperature   of 
the   circulating  water.     If  it  is  like  it  is  now  in  the   river  we 
can  get  29.5". 

AIR.  STUCKI :  I  remember  well  some  years  when  we  had 
trouble  to  retain  28". 

AIR.  HERR:  It  is  quite  common  now.  All  turbine  work 
has  gone  to  the  28"  basis.  Of  course  they  get  just  as  much 
vacuum  as  they  can.  The  energy  of  the  steam  at  those  high 
vacuums  is  enormous  compared  with  any  other  range  in  pres- 
sure. You  will  recollect  the  chart  I  showed,  the  energy  in 
expanding  from  28  to  29"  is  as  much  as  it  is  from  26  to  28". 

AIR.  H.  H.  RYDE:  What  is  the  clearance  on  a  1500  k.  w. 
motor  ? 

AIR.  HERR:  You  refer  to  a  Parsons  blades?  The  clear- 
ance between  the  rotating  blade  and  the  cylinder  and  the  sta- 
tionary blade  of  the  motor  is  the  same,  of  course.     It  depends 
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I'lUircly  tm  (liaiiK'U'r.  1m ir  a  1500  k.  \v.  niacliinc  \vc  would  use 
about  .008"  in  the  Iii^h  pressure  and  about  .012  to  .o[4"  in  the 
low  ]')ressure.  The  longer  the  blades  and  the  bii^-^er  the  diameter 
the  bi^j^er  the  clearance  can  be  without  affectini^  the  efficincy. 
That  is  one  of  the  thins^s  about  reaction  blading-  that  I  spoke 
of  durini^  the  talk,  that  if  you  have  not  sufficient  steam  volume 
to  warrant  good  length  of  blade,  the  reaction  blading  is  not  very 
efficient.  r>ut  when  the  conditions  are  right  for  proper  reaction 
design  there  is  no  kind  of  blading  that  will  beat  it  for  economy. 
You  have  to  keep  your  clearance  within  reasonable  limits  because 
that  is  a  source  of  loss. 

MR.  RYDE :     What  provision  do  you  make  to  line  it  ? 

MR.  HERR :  The  spindle  is  made  of  cast  steel.  The  blades 
are  inserted  in  dovetailed  grooves  with  upset  ends  and  a  packing 
piece,  a  double  compound  wedge  which  makes  a  very  rigid 
fastening.  Then  the  ends  of  the  blades  are  ground  to  the 
proper  diameter  to  set  into  the  cylinder  bore  allowing  for  clear- 
ance. Then  we  put  the  machine  together  and  put  the  cover 
on  the  spindle  and  move  it  up  and  down  to  determine  the 
amount  of  clearance  we  have  under  the  blade  construction.  We 
do  that  not  only  cold  but  hot. 

MR.  J.  C.  WARNE:  What  is  the  economy  in  l^oor  space 
between  the  turbine  and  the  reciprocating  engine  on  say  a 
1000   h.   p.   installation? 

MR.  HERR :  I  could  give  you  a  better  example  of  an 
actual  case.  This  big  30,000  k.  w.  machine,  cross  compound, 
that  I  showed  you  goes  in  the  same  space  as  a  6,000  k.  w. 
reciprocating  engine,  and  with  about  i/io  the  foundation.  It  is 
any  way  5  to  o.  That  is  a  very  interesting  case.  Three  of 
those  machines  are  being  installed  in  the  InterBorough  Rapid 
Transit  plant  at  74th  Street,  New  York  City.  Those  three  ma- 
chines replace  three  reciprocating  engines  of  6,000  k.  w.  each, 
these  being  30,000  k.  w.  each. 

Another  very  interesting  thing  about  that  installation  which 
indicates  the  progress  made  in  the  art  is  as  follows  :  That  sta- 
tion was  built  about  twelve  years  ago.  The  reciprocating  engines 
were  put  in  by  the  Allis-Chalmers  company  and  the  generators 
were  furnished  by  the  Wcstinghouse  Electric  Co.  They  were  at 
that    time   probably    the   highest   type    of    reciprocating   engines 
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ever  built  in  this  country.  They  are  now.  as  far  as  that  goes. 
They  are  very  fine  luachines  and  have  ])erformed  very  brilHant 
work  for  the  company.  lUit  tliey  had  to  increase  their  power 
plant.  They  could  not  l)uy  adtlitional  real  estate  for  power  house 
extensions  because  it  was  very  expensive.  By  installing  steam 
turbines  they  get  five  times  the  power  in  the  same  space  and 
they  get  it  for  practically  the  same  money  they  paid  for  these 
6,000  units  twelve  years  ago. 

Another  interesting"  thing  which  is  a  recent  development 
in  power  house  work  is  that  in  that  same  plant  they  had  the 
boiler  capacity-  for  these  6,000  k.  w.  machines.  They  have  not 
increased  their  boiler  capacity  at  all  but  thev  have  put  under- 
feed stokers  in  place  of  hand  firing,  and  the  boilers  do  300  per 
cent  above  rating,  so  that  carries  them  overpeak  loads  without 
any  expense   for  an  additional  boiler  plant. 

i\IR.  RYDE :  Could  you  give  us  the  cost  of  a  1500  k.  w. 
turbine  complete  with  condenser? 

]\IR.  HERR:  A  1500  k.  w.  turbine  complete  with  condenser 
and  all  the  accessories  would  be  about  $25,000.  One  of  the 
great  developments  in  turbines  has  been  the  increase  in  speed. 
The  turbine  is  essentially  a  high  speed  machine.  It  has  to  run 
at  high  speed  in  order  to  be  efficient.  One  of  the  things  that 
has  held  it  back  in  the  electric  art  has  been  the  inability  to  build 
generators  to  run  at  as  high  speed  as  the  turbine  ought  to  run. 
Now  that  is  not  so,  however.  The  first  turbines  built  by  our 
Company  were  the  turbines  installed  at  the  Brake  Company. 
400  k.  w.  and  they  were  considered  the  largest  that  the  generator 
could  be  built  at  that  speed.  In  fact  they  had  to  change  the 
rotating  member  from  the  armature  to  the  field  to  do  that.  But 
now  we  build  a  3600  turn  machine  up  to  5,000  k.  w. 

AIR.  A.  J.  SCHAAF :  A\'hat  expansion  ratio  was  that  Allis- 
Chalmers  engine  ? 

AIR.  HERR:     I  do  not  know,  I  supi)ose  about  i   to  4. 
MR.  SCHAAF:     How  would  it  be  if  you  had  it  i  to  10? 
AIR.    HERR:     A'ou    could   not   get   the    steam    out   of   the 
exhaust  port. 

AIR.  SCHAAF :     ^^'e  are  using  one  set  now,  ratio  i  to  10. 
MK.  HERR:     You  do  not  use  a  29"  vacuum. 
AIR.  SCHAAF:     Xo,  27". 
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M  1\.  1II{1\1\:  \>a\  would  make  it  bctlrr  if  \<ui  would 
make  it  tri])lc  cxj^ausinu  vd  that  ratio. 

MR.  SCllAAl-':  1  don't  think  so.  wc  have  u"  hii,di  pres- 
sure cylinder.   3S"   low    3'   stroke   and   getting-  good   results. 

MR.  llh'.kR:  I  do  not  know  what  that  expansion  ratio 
was.      I    think   it    must   have   been   higher   than    i    to  4. 

MR.  SCII.VAF:  i  to  4  is  in  general  use  and  I  to  5  is 
the  highest  we  have  used  heretofore. 

MR.  XEISSEX:  Is  th.ere  any  economy  for  a  turbine  in 
a   small   installation,  below   300  h.   ]).  ? 

MR.  IlKRR:  Ves.  we  think  there  is  with  reduction  gear. 
We  are  develo])ing  that  now. 

MR.  RYDE:  Is  the  small  turbine  good  for  excitation  pur- 
])oses  ? 

}kIR.  IIERR:  Ves.  Economy  does  not  make  so  nmch  dif- 
ference because  \<)u  use  feed  water  heating  and  }-ou  have  to 
have  temperature  any  way. 

MR.  A.  C.  COTTOX:  What  is  the  best  efficiency  you 
can  (jbtain  from  a  condensir.g  turl)ine  of  the  best  ty]:)e?  500  to 
1000  k.  w'. 

MR.  IIERR:  We  get  about  21  pounds  i)er  horse  power  at 
150  pounds  pressure  and  atmosphere  exhaust.  21  pounds  of 
steam  per  shaft  horse  power. 

MR.  COTTOX:      What  is  the  largest  single  shaft  turbine? 

MR.  IIERR:  We  have  a  25.000  k.  w.  There  are  a  num- 
ber of  those  in  operation  now.  We  think  we  can  build  50,000 
in  one  cylinder. 

MR.  L.  E.  EXDSLEV:  A\hat  size  steam  pipe  would  you 
use  for  a  1500  k.  w.  ?     7  or  8"? 

AIR.   HERR:     I   could    not   tell    you   exactly. 

MR.  EXDSLEV:      v^maller  than  a  reciprocating  engine? 

MR.  HERR:     Xot  very  much,  no;  about  the  same. 

MR.  RYDE:  Did  )ou  say  when  they  put  the  under- feed 
stoker  in  they  increased  the  boiler  power  20  ])er  cent  ? 

MR.  IIERR:  They  are  Babcoek  &  Wilcox  boilers.  You 
buy  that  boiler  rated  at  500  h.  p.  They  put  the  imder-feed  stokers 
under  that  boiler  and  they  got  three  times  that  rating,  1500  h.  p.^ 
a  horse  power  being  t^t,  pounds  of  steam. 
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]\IR.  SCHAAF :     You  have  to  put  on  some  induced  draft. 

^IR.    HERR:     Yes,    forced    draft. 

MR.  W.  P.  RICHARDSON  :  I  would  like  to  ask  if  there 
is  any  appreciable  erosion  due  to  the  impact  of  high  velocity 
steam  on  the  vanes? 

MR.  HERR:  Yes.  That  has  been  a  matter  of  develop^ 
mcnt  in  the  turbine  art.  We  have  used  different  kinds  of  material 
for  our  blading.  When  Mr.  Westinghouse  secured  the  license 
to  build  Parsons  turbines  we  used  his  metal,  Parsons  metal. 
Then  we  abandoned  that  and  used  steel  because  we  at  that  time 
had  some  broken  blades  which  we  did  not  then  know  the  reason 
for.  It  was  due  to  vibration  and  not  because  the  material  was 
particularly  weak.  Then  the  steel  corroded  very  badly,  especially 
on  the  low  pressure  end  where  you  begin  to  get  moisture.  Then 
we  used  a  blade  which  was  covered  with  a  copper  coating,  steel 
inside  and  copper  on  the  outside.  That  was  worse  than  the 
steel.  Then  we  went  about  seven  years  ago  to  phosphor-bronze, 
which  we  are  using  today  and  we  have  had  very  good  success 
with  it.     Of  course  blades  will  not  last  forever. 

MR.  HERMAXSOX :  In  using  diff'erent  metal  in  the 
blades,  due  to  difference  in  expansion  of  the  two  metals  are 
you  liable  to  have  trouble  only  allowing  such  small  clearances? 

MR.  HERR:  X\t.  because  we  take  those  clearances  when 
the  turbine  is  hot. 

MR.  STLXTxI :  How  do  }0u  coat  those  steel  blades  with 
copper  ? 

MR.  HERR :  Some  man  came  in  with  a  sample  of  wire 
coated  with  copper.  I  do  not  know  h()w  he  did  it.  I  think 
it  was  rolled  on.  But  it  did  not  do  for  turbine  use,  it  corroded 
very  badly,  possibly  due  to  some  electrolytic  action,  we  have 
used  cast  bronze  and  we  have  used  drawn  bronze  and  pure  nickel, 
and  now  we  use  nickel  steel  made  in  the  electric  furnace.  A 
pure  nickel  blade  makes  a  beautiful  ])huk'  but  it  costs  $i.oo  a 
pound. 

The  General  Electric  C()m])any  used  Monel  metal,  but  I 
luiderstand  they  now  use  nickel  steel.  Monel  is  a  very  fine  metal 
but  very  treacherous  and  very  difficult  to  forge. 

PRESIDEXT    McXL'LTY:     Gentlemen,    we    have    had    a 
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very  i^Dod  discussiun  of  this  subject.      I  will  ask  Mr.   Herr  to 
close  with  any  additional  remarks  he  may  wish  to  make. 

MR.  IIKRR:  I  do  not  know  that  I  have  anything  more 
to  say. 

]\IR.  T.  M.  XHEL:  Is  there  any  loss  due  to  the  condensa- 
tion of  steam  in  passage  as  there  is  in  the  reciprocating  engine, 
due  to  condensation  and  re-evaporation? 

MR.  HERR:  Xo,  there  is  no  cylinder  action  in  the  turbine 
because  the  pressure  in  the  various  stages  under  constant  load 
remains  constant.  They  do  not  get  hot  and  then  cool  and  then 
hot  and  cool  as  in  a  reciprocating  engine.  In  a  reciprocating 
engine  that  is  one  of  the  greatest  sources  of  loss.  This  con- 
densation and  re-evaporation  which  }0u  get  away  from  entirely 
m  the  turbine. 

If  there  is  no  further  discussion.  I  am  finished  and  I  thank 
you  very  much  for  }-our  attention. 

AIR.  H.  H.  AIAXFIELD:  This  Club  is  certainly  to  be 
congratulated  upon  having  this  subject  presented  by  Mr.  Herr 
this  evening.  I  think  without  question  it  is  one  of  the  most 
instructive  addresses  we  have  ever  had  before  the  Club.  I  wotild 
like  to  move  a  rising  vote  of  thanks  to  Mr.  Herr. 

The   motion  prevailed  by  unanimous  vote. 

There  being  no  further  business, 
OX  AIOTIOX,  Adjourned. 


Secretary. 
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Sub.TKCT:    The    International    Railway    System,    by    Edward    J. 
Dickson,  \"ice  I 'resident.  International  Railway  Co. 

St.  Louis  Railway  Club.   R.   W.  Frauthenthal,  Secretary,  Union 

Station.    St.    Louis,    ^lo. 
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6S3  Atlantic  Avenue,  Boston,  ]Mass. 
Surject:     Making    Friends,     by     Roy    \'.     Wright,     ^^[anaging 
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Subject:    Economies  in  Freight  Car  Repairs,  by  H.  II.  Harvey, 
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back  brake  shoe  on  your  WAK  maintenance,  brake  heads  tjxi 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipicenV 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

Tho  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

lA/RITE     F'OR    S/\/V\F»LE     OF' 

Stabrite  Front  End  Paint 


yVlftlDE     B'V 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION    AND  ,   CWIJ^XTJI    f    IT      WV 

BRIDGE  PAINTS.  I-/V-F  VIO  V  11- IvIL  ,   IV  X 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arraaged  for  High*Pressure  Engiaes. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWirCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Hulde 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


ESTABLISHED     1884 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAH.Y  USE  BY  ALL  THK  LKADIN'O  RAILROADS   IN   THE   UNITED  STATES 
MANUFACTURED     ONLY     BY 

CHICAGO  ILL  JAMES  B.  SIPE  So  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  W^ORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     &     0     &     &     0 

Koiaesteaft  Valie  \\.  Co., 

Works:  Hoinestead,    Pittsburgh,  Pa. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 

Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  MufHed. 

Crosby  Steam  Pressure  and  Duplex  Gages. 

Crosby  Counter  and  Pressure  Recorders. 

ORIGINAL  Single  Bell  Chime  Whistles. 

Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

witli  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  anrl  Prices, 


r 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


HEGISTFREO 
THE   loEAL  PAINT  OIL 


B.  C 
SPIRITS 


=^ 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


J) 


SAFETY  FIRST  IN  RIVETING 

Is    possible   with   the    BOYER  HA:\I]MER  when  fitted  with  M. 
S.   Tool    Holder   or    Piston    Retaining  Wall. 


MNipll| 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That    have     characterized     the  BOYER     HAMMER 
first   proved   that   pneumatic   riveting   was   a  success. 
(Write   for   Bulletin  No.   124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


since     It 


Chicago  Office, 
1052   Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


H.  H.  HEWITT,  PRES. 


C.  M.  Hewitt.  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS   THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL   cnp  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  •■""  I  HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

til    BROADWAY,    NEW  YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'  boss  sit  up  an'  take  notice." 

JOSEPH  DIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES,  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Established   1827.  JERSEY    CITY,    N.   J. 


PATENTED 


NATIONAL  EXTENDED  FLOOR 
ENGINE  POCKET 

INSURES    FULL   CONTACT   ALONG 
PULLING     FACES     OF     KNUCKLES 


Vv'^rite  for  Circular  No.  61. 


THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,  Pa.,         Melrose  Park,   111. 


This  Space  Tor  Sale 


VII 


\  Westrnghouse  '. 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  tlie  solution  of  man\-  traffic  problems:  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as  well   as   quality  brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westingtiouse  Eleciric  Arc  Welding  Equipments 

have   reduced   the   repair   costs   in   many   railroad   shops.     They 
save  their   cost  in  three   months'   time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACT  RING  COMPANY 

East  Pittsburgh,   Pennsylvania 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


LEADERS   OF   CONSOLIDATIONS 


Consolidation  Locomotive — Wheeling  &  Lake  Erie 

Total  Weiglit  of  Engine,  266,500  pounds;  Diameter  of  Drivers, 
57  inches;  Weight  on  Drivers,  236,000  pounds;  Boiler  Pressure, 
185  pounds;  Cj-iinders,  26x30  inches;  Maximum  Tractive  Power, 
55,900  pounds. 

These  Consolidations  are  the  leaders  of  their  class  because 
they  are  the  heaviest  Consolidations  built.  They  have  a 
tractive  power  of  55,9CO  pounds,  a  depth  of  throat  of  24-54 
i'lChes  from  top  of  grate  to  bottom  of  tubes,  and  the  boiler 
will  furnish  a  constant  supply  of  steam  for  any  sustained 
speed  the  locomotive  cylinders  are  capable  of  making.  They 
demonstrate  the  possibilities  of  this  type  where  freight 
service  does  not  demand  a  speed  greater  than  can  be  ob- 
tained economicallv  with  57  inch  wheels. 

AMERICAN   LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


(( 


W  GALVAKIZED  IN  PRIiR 

When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

YflRNflLL  PfllNT  COMPflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Ni!es  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES-BEMENT  POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are    saving   thousands    of 

their  broken  engine  frames  in  place,  and  are  returnmg  their 
engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shopyou  are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our  new  pamphlet  2167  will  describe  and  illustrate  what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST   ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  320-3.33  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


■MiwWiliifiiS 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anri  Trailer  Trucks 


Sec 


Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


ERICAN  ARCH  COMPANY 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  «&  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARING  QUALITIES 

THAT    AI^K    AP.SOLUTELV    NECESSARY     IN- 
LOCOMOTIVE    CASTINGS 

PRICES  MODERATE 


RESULTS  GREAT 


Manufactured    Onlv    Dv 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


Galena = Signal    Oil   Company 

FRANKLIN.  PENNA. 

SOLE    MANUFACTURERS   OFTHE  CELEBRATED 

Galena  Coach,  Eng(ine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Si£>nal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Railwa>.y  Lubrication  a>.  Specialty. 


Please  write  to  home  office  for  §,    /\.    IVIEGEATH, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABLK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 

American  Arch  Co.  .  , 


I'age 


American   lUake   Shoe   &   Foundry 

Co iii 

American    Locomotive   Company..        viii 

Baldwin    Locomotive    Works x 

Ball    Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co. .  .  v 

Damascus  Brake  Beam  Co xvii 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena- Signal  Oil  Co xii 

Gem    Manufacturing    Co.  ..  Front  Cover 

Goldschmidt  Thermit   Co ix 

Gould  Coupler  Co ii 

Graham  Xut  Company Front  Cover 

Homestead  V'alve  Mfg.'Co ;••• 

Hunt-Spiller  Mfg.  Co xi 

Independent    Pneumatic    Tool    Co.  .       ii 

Jacobs-Shupert  U.  S.  Fire  Box  Co.        xvi 

Johns-Manvilie    Co xix 

Locomotive  Superheater 

Company Front  Cover 


Long,  Chas.  R.,  Jr.,  Co... 
Magnus  Metal  Company... 
Manning,  Maxwell  &  Moore. 


NAME  Pag* 

Murdoch    &    Co.    H i 

McConway  &  Torley  Company..  .  .  x* 

Nathan  Manufacturing  Co it 

National  Car  Wheel  Co iii 

National  Malleable  Castings  Co..  .  vi 

Niles-Bement  Pond  Co ix 

Page   Woven  Wire  Fence 

Co Front  Cover 

Pressed  Steel  Car  Co x» 

Q.   &   C.    Co xxii 

Railway  Steel  Spring  Co xvi 

Safety  Car  Heating  &  Lighting  Co.       xvi 

Sipe,  James   B.    &   Co iv 

Standard  Coup'er  Co xix 

Standard   Heat   &    Ventilation 

Company,    Inc xix 

Standard  Steel  Car  Co xviii 

Steel    Car   Forge   Co Front  Cover 

Suydam,    M.    B.    Co Back  Cover 

The  U.  S.  Metallic  Packing  Co.  .  .  xvi 

The  Rail  Joint  Co xvii 

The  Railway  Supply  &  Curtain  Co.       xxi 

U.  S.  Metal  &  Manf'g  Co xvii 

Union  Spring  &  Mfg.  Co xiv 

Union  Steel  Casting  Co xix 

Westinghouse  Air  Brake  Co vii 

Westinghouse  Electric  &  Mfg.  Co.         vil 

Westinghouse  Machine  Co vil 

Yarnall  Paint  Co viii 


Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE: 

OLIVER  BUILDING,      PITTSBURGH,  PA. 


NEW  YORK    -    Singer  Tower. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized   October   18,   1901. 

Published   monthly,    except    June,    July    and    August,   by    The    Railway    Club   of    Pitts- 
burgh, J.    1!.  Anderson,   Secretary.   General    Offices,   Penna.   11.   R.,   Pittsburgh,  Pa. 

Application  made  for  entry  as  Second  Class  .Matter  at  llie  Pittshurgli,  Pa.,  Post  Office. 

^^-         Pittsburgh.  Pa.,   February  26.   1915.    LVefcopy' 

OFFICERS    FOR    1914—1915 

President 
F.   M.   McNULTY, 
Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R., 
Pittsburgh,   Pa. 
First    Vice    President  Second    Vice    President 

J.    G.    CODE,  H.    H.    MAXFIELD, 

General    Manager,   W.   P.   T.   R.    R.,  Master  Mechanic,    P.   R.   R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

J.    B.    ANDERSON.  F.    H.    STARK, 

Chief  Clerk,   Supt.  M.   P.,  P.  R.   R.,  Gen'l  Supt.  Montour  11.  1{.. 

207    Penna.    Station,    Pittsburgh,   Pa.  Coraopolis,   Pa. 

Executive    Committee 
L.  H.  TURNER,  D.   T.    REDDING, 

Supt.   M.   P.,   P.  &  L.   E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F.    R.    McFEATTERS,  A.    G.    MITCHELL, 

Supt.    Union    R.    R.,  Supt.    Monon.    Div.,    P.    R.    R., 

East   Pittsburgh,   Pa.  S.   S.,  Pittsburgh,   Pa. 

Finance   Committee 
D.    C.    NOBLE,  E.    K.    CONNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.     E.    POSTLETHWAITE,  A.    L.   HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Genl.  Mgr.,  W.  A.  B.  Co., 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Traffic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  A.    STUCKI, 

Manager,    Jos.    Dixon    Crucible    Co.,  Engineer, 

Pittsburgli,    Pa.  Pittsburgh,     Pa. 

CHAS.    A.    LINDSTRO.M,  ^  O.    S.    PULLIAM. 

Asst.    to   President,    Pressed   Steel   Car   Co.,     Secretary,    Pittsburgh    Steel    Fdy.    Co., 
Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAMBACH,  FRANK  J.    LANAHAN, 

Supt.    W.    P.   T.   R.   R.,  President,    Fort   Pitt  Malleable   Iron    Co., 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 

HARRY  HOWE, 
Insp'r.  Castings,  Pressed  Steel  Car  Co., 
McKees   Rocks,    Pa. 
Entertainment     Committee 
STEPHEN   C.   MASON,  R.    H.    BLACKALL, 

Secy.,   The    McConway   &  Torley   Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    AMSBARY, 
Dist.    Manager,    Dearborn   Chemical   Co., 
Pittsburgh,    Pa. 
Past    Presidents 

J    H    McCONNELL October,  1001,  to  October,  1903. 

L.  H.  TURNER November,  1903,  to  October,  1905. 

F.  H.  STARK November.  1905,  to  October,  1907. 

•  H    W    WATTS November,  1907,  to  April,  1908. 

D    J    REDDING November,  1908,  to  October,  1910. 

f'  R    McFEATTERS November,   1910,  to   October,   1912. 

A.   G.  MITCHELL November,  1912,  to  October,  1914. 

•  Deceased. 

Meetings   held  fourth   Friday   of  each  month,   except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING, 
FEBRUARY  26,  1915. 

The  regular  monthly  meeting  was  called  to  order  at  the 
Monongahela  House,  Pittsburgh,  Pa.,  by  Vice-President  J.  G. 
Code,  in  the  absence  of  President  F.  M.  McNulty,  at  8:00 
o'clock,  P.   M. 

The  following  gentlemen  registered  : 


Adams,  Chas.  F. 
Amend,  G.  F. 
Anderson,  A.   E. 
Anderson,  J.  B. 
Barth,   ].   W. 
Babcock,   F.   H. 
Bealor,    B.   G. 
Bell,   Jas.   E. 
Berghane,  A.  L. 
Blair,  H.  A. 
Boehm,  L.  M. 
Bohannon,  G.  L. 
Bover,   Chas.   E. 
Bradlev,  W.   C. 
Brewer,  W.  A. 
Brosemann,  W. 
Buffington,  W.   P. 
Butler,  W.  J. 
Byron,  A.  W. 
Cassidav,   C.  R. 
Caton,  S.  W. 
Chapman,  B.  D. 
Clark,  C.   C. 
Code,  J.  G. 
Cooper,  F.  E. 
Cornelius,  R.  D. 
Courson,   C.  L. 
Courtney,  H. 
Courtney,  D.  C. 
Crawford,  D.  F. 
Cromwell,   S.   A. 
Dalton,    C.   R. 
Dambach,  C.  O. 
DeArment,  J.  H. 
Dickinson,  F.  W. 
Emery,  E. 
Endsley,   L.    E. 
Eriksson,    E.    S. 


MEMBERS. 

Farquhar,  L.   C. 
Fogle,   E. 
Fulton,  A.  M. 
Gale,  C.   H. 
Griefif,  J.   C. 
Gross,  C.  H. 
Guay,  J.  W. 
Haines,  E.  K. 
Hair,  H.  J. 
Havnes,  J.   E. 
Ha'vs,  M.  D. 
Herrold,  A.   E. 
PIofTman,   C.  T. 
Holbrook,  W.  H. 
Holt,  Jas. 
Howe,  D.  ^I. 
Huchel,   E.   W. 
Hudson,   W.   L. 
l-luft,   Geo.   F.  Jr. 
Hunter,  J.  A. 
Jameson,  A.  A. 
Johnson,  W.  A. 
Kinch,  L.   E. 
King,  Wm.  R. 
Kleinc.  R.  A. 
Knickerbocker,  A.  C. 
Knox,  Wm.  J. 
Lanahan,  Frank  J. 
Lang,  W.  C. 
Lanslierry,  W.  B. 
Laughner,  C.   E. 
Laviin,  M.  H. 
Lehr,  H.  W. 
Lidstone,  F.  J. 
Lobez.    P.    E. 
Low,  J.  R. 
Lvnn,  Saml. 
ALarshall,  W.  T. 
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JNJasoii,  Slcplioii  C. 
Afaxrtcld.    II.    11. 
.Mitchell.  A.  G. 
.Mitchell.    I.    W. 
Miyaski.    S'. 
.Montague.    W  .   T. 
McFarlaiKl.    II.    L. 
McKiiistrv.  C.   II. 
.Mc.\ai-ht.    A.    II. 
.\ccl.  T.  .M. 
.\c\vl)ur\ .    1\.    !  1. 
raintcr.    |<is. 
I'attisoii.   J.    h". 
I'carsoii.   A. 
Pehr.'^on.   .V.   K. 
Pennins^ton.    F.    \\  . 
Pfeil.    lohn 
I'ie,  J."  J. 

I'ostlethwaitc.  C.  E. 
Ralston.   I.  A. 
Rea.   C.   S. 
Redding.   D.   J. 
Reynolds,   Thos.    A. 
Rhodes.   F:.    AI. 
Richardson,   T^. 
Richcrs,  G.   j. 
Kidlev,  R.  C. 
Robb'ins.    J.    A. 
Roemer.   \\  . 
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Runser,   K.   \\  . 
Rvder,  G.    \\. 
Schaich.    W.    L. 
Schroedel.   A.    II. 
Searles.    E.    |. 
Sewell.    II.    I'.. 
Slntzker,     |i)s. 
Smead,    IX    X. 
Snioot,    W.    1). 
Snyder,   j.    Rush 
Stamets,  "W.   K. 
Stevens,    C.    W. 
Stark,    F.    II. 
Stucki,    .V. 
Snckfield,   (;.    .\. 
Swann,   |.   !'>. 
Thomas,    I.    11. 
Trajipe,   W.   C. 
Tucker,    I.   L. 
\\'ahlert,"FI.   A. 
\\'alther,   G.   C. 
Wardale,  X.  Fl. 
Warne.   ].  C. 
Warnock,   H.   R. 
W'atkins,  C.   H. 
W'av.  L.   A. 
White,  F.  F. 
Williamson.    J.  A. 
Wood,  R.  C.' 
J.  W. 


VISITORS. 


Andrews,   J.    P. 
Armstrong',  L.   X' 
Hooker.  George 
I'urson,    H.    A. 
Cock.   Robert   P.. 
Code.   C.    F 
Coulter.  F.  C. 
Devvire.    E.    G. 
Dillon,  S. 
Ewalt.  \\'m. 
Ferree.  FI.  X. 
Forsyth,   W.  D. 
Frevg'ang",  A.  IF 
Gilles,  R.  T. 
llarsch,   A.    M. 
Iluchel,  W.    I. 


Jones.  L.   F". 
Karger.  R.  F. 
King.  Cal.  C. 
King".   S.  A.  Jr. 
Larson.  \\'.  E. 
Lewis.  R.  A. 
Maclean,   M.  R. 
Alarcus,  AI. 
Miles.   C.    P.. 
Alinon.  L.  L. 
Aloorhead.  G.  O. 
Alorgan.   D.   G. 
McCahan.  J.   E. 
Rauterkus.    J.    A. 
Redding.  R. 
Robinson,    S.    R. 
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Sandhas.   H.   L.  \\'ao-ner,    E.   A. 

Schaffint,   W.    E.  Way.  E.  S. 

Shaner,  E.  L.  \\'eaver,   C.   H. 

Smith.  A.  C.  Weaver,  E.   H. 

Smith.   H.  B.  Welten,  S.  A. 

vSneck.    H.  Wiese,   A.   J. 

Stenson.   G.   A.  \\'cnell,    Karl 

MCE-PRESIDEXT  CODE :  Gentlemen,  our  President  is 
detained  by  illness  in  his  family,  and  in  his  absence  you  will 
have  to  do  the  best  you  can  with  a  substitute. 

A  record  of  attendance  beinq-  had  from  the  registration 
cards,  the  call  of  the  roll  will  be  dispensed  with. 

The  minutes  of  the  last  meeting  being"  in  the  hands  of  the 
printer,  the  reading"  of  the  same  will  be  dispensed  with  and 
the  minutes  as  puljlished  will  be  approved,  if  there  are  no  objec- 
tion.    Hearing"  no  objections,  it  is  so  ordered. 

The  Secretary  read  the  following"  applications  for  mem- 
l)crship: 

liraun  Otto.  Assistant  Foreman  ^Machine  Shop.  P.  &  L.  E.  R.  R.,. 
]\IcKees  Rocks.  Pa.     Recommended  by  J.  A.  \\'illiam- 

son. 

Dillon.  Stewart.  Chief  Chemist.  \'ulcan  C)il  Refining"  Co..  Cora- 
opolis.   Pa.      Recommended  by  J.   R.   Low. 

Emmctt.  W.  A..  Tool  Dresser.  Pennsylvania  Lines  West.  3012 
Perrysville  Avenue,  X.  S..  Pittsburgh,  Pa.  Recom- 
mended by  Gilbert  E.   Sarver. 

Ewald.  Wm..  Supt.  M.  P..  Cumberland  &  Pittsburgh  R.  R..  Mt. 
Savage.   Aid.     Recommended  by   H.   R.   Warnock. 

Forsyth.  W.  D..  \'ice  President.  Railway  Products  Corporation,. 
PulYalo.   X'.   Y.     Recommended  by  D.   H.  Amsbary. 

Freygang.  A.  H..  District  IJridge  Lispector.  B.  &  O.  R.  R., 
Room  22  B.  &  O.  Terminal.  Pittsburgh.  Pa.  Recom- 
mended by  E.   M.  Rhodes. 

Harsch,  A.  \l..  Clerk.  General  Store  Keepers  Office,  P.  &  L.  E. 
R.  R..  ]\[cKees  Rocks,  Pa.  Recommended  by  J.  A. 
^^'illiamson. 

Hermanson.   Theo.    It..    Supt.    Epping   &   Carpenter   Punip    Co., 
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114    Snuih    Xcmlcy    Avenue,    i'ittsburj^h.    i'a.      Recom- 
mended 1)\-  j.    I').   Anderson. 

Kelly.  II.  S.,  .X.ssistant  St()re-Kee])er.  I'.  &  L.  E.  R.  R..  McKces 
Koeks,    Ta.      Recommended  liy  J.   A.    Williamson. 

Lawley.  R.  .\'.,  Draftsman,  \Vestin<^house  Air  IJrake  Co.,  902 
jancex-  Street.  Pittsburgh,  Pa.  Recommended  by  P.  L. 
Lobez. 

]\rillioau.  K.  K.,  Inspector.  W.  P.  Ter.  P.  R..  790  West  Carson 
Street.  I'ittsburiL^h.  Pa.  Recommended  by  C.  O.  Dani- 
bacli. 

Morse.  P.  A.,  Kort'man  Painters.  Pennsylvania  R.  R..  Pitcairn, 
Pa.     Recommended  by  J.  B.  Anderson.  . 

Xeill.  Jess.  Clerk.  Penns}lvania  Lines  West,  1017  Pennsylvania 
Station.  Pittsburgh,  Pa.  Recommended  by  J.  O.  Cald- 
well. 

Xieme\er.  F.  C.  P)lacksmith.  Penns\lvania  R.  P..  12  Lakewood 
Avenue,  West  \  ie\v.  Pa.  Recommended  by  G.  E. 
Sarver. 

\\'a\-,  E.  S.,  General  Foreman,  M.  C.  B.  Clearing  House,  Penna. 
R.  R.,  Altoona,  Pa.     Recommended  by  R.  L.  Kleine. 

Wiese,  A.  J..  General  Car  Foreman,  B.  &  O.  R.  R.,  1481  Dor- 
mont  Avenue.  Dormont.  Pittsburg-h,  Pa.  Recommended 
by  S.  A.  Cromwell. 

PRESIDENT-.  As  soon  as  these  applicants  have  been 
favorably  passed  upon  by  the  Executive  Committee  they  will 
become  members  without   further  action. 

Have  any  of  the  members  anything  to  olTer  in  the  way  of 
new  business  ? 


FULL  CREW  LAW. 


:MR.  D.  ^I.  liOWE:  Mr.  President,  I  would  like  to  offer 
the  following  resolution  for  consideration  of  the  Club : 

'AVherkas,  There  have  been  incorporated  in  the  statutes 
of  the  State  of  Pennsylvania,  certain  laws  generally  known  as 
"Full  Crew   Laws"   which  require  the  employment  upon  trains 
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of  men  in  excess  of  the  number  to  which  any  useful  service  in 
connection   with  train  operation   can  be  assigned,  and, 

Whkreas,  The  enactment  of  such  laws  has  been  generally 
urged  upon  legislators  as  a  measure  of  safety,  such  representa- 
tions are  made  and  supported  only  by  those  whose  actual  inter- 
est lies  in  the  employment  of  a  greater  number  of  their  fel- 
lows, regardless  of  usefulness  or  safety  considerations,  and, 

WiiKki:as.  The  employment  in  train  operation  of  men  in 
excess  of  needs  instead  of  ])romoting  safety  tends  rather  to  in- 
crease danger  by  dividing  responsil^ility  and  cultivating  habits 
of  carelessness.     Therefore  be  it, 

Rksoln'Kd:  That  the  large  amounts  expended  by  Railroad 
Companiies  for  extra  men  to  comply  with  such  laws  constitute  a 
waste  of  revenue.  unnecessar\ .  unjustifiable,  and  against  enlight- 
ened ptiblic  policy  which  demands  and  requires  conservation  of 
the  country's  resources  and  approves  pay  roll  representation  only 
for  such  as  render  service.  Whether  the  pay  roll  be  that  of  a 
railroad,  a  bank,  store,  mill  or  a  farm,  compulsory  employment 
of  surplus  labor  is  an  unwarranted  tax  u])on  the  whole  people 
for  the  benefit  of  a  special  class,  and,   further, 

Resolvkd:  That  The  Railway  Clul)  of  Pittsl)urgh,  at  a 
regular  meeting  on  February  26111,  i(;i5,  em])hatically  endorses 
the  appeals  now  being  made  to  the  representatives  of  the  people 
for  the  repeal  of  such  legislation. 

liK  It  Fukthkk  Resoi.n'Kd:  That  a  copy  of  this  resolution 
be  forwarded  to  the  Governor  of  the  State  of  Pennsylvania  and 
to  each  member  of  the  Legislature  from  Alleghenv  Countv  and 
to  each  member  of  the  Senate  and  Mouse  Committee  on  rail- 
roads." 

MR.  HOWE:  Mr.  President.  T  move  you  that  these 
resolutions  be  adopted  as  read. 

MR.  STEPHEX  C.  MASOX  :  Mr.  I'resident,  I  second 
the  motion  made  by  Mr.  Howe  for  the  reason  that  I  believe 
we  all  think  this  action  is  for  the  best  interest  of  all  concerned. 

J\'IR.  A.  STUCKI:  Mr.  President,  it  strikes  me  from  a 
general  ))oint  of  view  and  especially  from  the  viewpoint  of 
econom}'  that  this  motion  is  entirely  in  order.  I  have  been  con- 
nected with  manufacturing  concerns  for  man}-  years  and  the 
main  aim  always  was  and  always  must  be  to  economize.     Special 
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machiiKTv  lias  been  designed  for  such  i)ur])i)ses  and  changes 
have  often  been  made  in  shop  plants  and  tlieir  arrangements 
with  a*  view  of  reducing  labor  in  handling  material  and  it  looks 
to  me  that  the  Railroads  right  along  try  to  do  the  same  thing. 
^■ou  have  improved  the  brakes,  the  signals  and  a  great  many 
details,  so  as  to  reduce  labor  and  make  them  more  safe  and 
the  couplers  are  even  perfected  to  such  an  extent  that  the  men 
do  not  have  to  go  between  th.e  cars  at  all,  but  instead  of  reduc- 
ing labor,  under  some  of  the  existing  laws,  you  are  compelled 
to  hire  more.  This  is  absolutely  wrong.  We  should  not  waste 
labor  unnecessarily,  and  with  that  i)oint  in  view  I  am  certamly 
in  full  harmony  with  the  resolution  just  introduced. 

MR.  FRANK  j.  LAXAUAX:  1  think  Mr.  Stucki  has  hit 
the  point,  therefore    1   call   for  the  (piestion   on  the   motion. 

rREv^TDKXT:  Gentlemen,  you  have  heard  this  resolu- 
tion and  the  motion  made  for  its  adoption.  Are  there  any 
further  remarks?  Hearing  none,  those  in  favor  of  the  adoption 
of  this  resolution  will  give  their  consent  by  saying,  aye.  Those 
opposed,  no.     The  resolution  is  ado])ted  unanimously. 

SECRETARY:  Mr.  President,  in  connection  with  this 
subject  I  would  like  to  read  a  cop\-  of  a  resolution  adopted  by 
the  New  York  Railroad  Club  at  their  regular  meeting  held 
February  19th,   1915,  as  follows: 

"Resolved,  that  the  bills  being  introduced  in  the  State 
Legislature  of  Pennsylvania,  New  Jersey  and  New  York,  repeal- 
ing the  full  crew  laws  now  in  force  in  these  states,  has  the 
approval  of  the  New  York  Railroad  Club  and  that  the  mem- 
bers of  the  Club  pledge  themselves  that  they  will  personally  use 
their  influence  to  educate  the  voters  of  their  respective  states, 
that  the  claims  of  the  railroads  are  right  and  just  and  that 
thev  will  use  their  persuasion  to  have  the  (|uestion  brought  to 
the  attention  of  members  of  the  legislatures  and  Senators  of 
the   States  before  mentioned. 

Resolved,  That  the  Secretaiy  send  a  copy  of  this  resolu- 
tion to  all  Railroad  Clubs." 

PRESIDENT:  If  there  is  no  further  business,  the  paper 
of  the  evening,  on  the  .subject,  '"Some  Experiments  to  Determine 
Forces  on  a  Truck  Side  Frame,  and  Stresses  Produced  by  These 
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Forces,"  will  be  presented  by  Professor  Louis  E.  Enclsley.  of 
the  University  of  Pittsburgh.  We  are  fortunate,  and  proud  of 
the  fact,  that  our  great  University  is  working  in  such  close 
co-operation  with  the  practical  side  of  the  subject  to  produce 
results.  The  speaker  is  not  a  stranger  to  us.  His  voice  and 
presence  are  familiar  at  our  meetings,  and  no  introduction  on 
my  part  is  necessary.  I  would  say  just  a  word  of  caution. 
Whatever  theories  the  Professor  may  propound,  or  to  what- 
ever conclusions  he  may  jump,  unless  they  are  fully  supported 
by  facts  it  may  be  wise  to  suspend  judgment  until  we  have 
heard  from  our  globe-trotting  member  (Mr.  Stucki)  of  the 
unique  accent. 

PROFESSOR  LOUIS  E.  EXDSLEY:  Mr.  President 
and  Gentlemen  of  The  Railway  Club  of  Pittsburgh : — I  am 
very  glad  to  be  here  tonight,  and  as  I  have  the  first  and  last 
word,  Mr.  Stucki  will  have  to  keep  watch. 


SOME  EXPERIMENTS  TO  DETERMINE  THE  FORCE 

ON  A  TRUCK  SIDE  FRAME  AND  THE  STRESSES 

PRODUCED  BY  THESE  FORCES. 


By    Prof.    Louis    E.    Endsley,    University   of    Pittsburgh. 


Introduction. 

The  design  of  the  different  members  of  a  freight  car  truck 
for  a  good  many  )ears,  has  received  careful  attention,  but  so 
far  as  the  writer  knows,  no  definite  information  had  ever  been 
obtained  with  regard  to  the  actual  force  coming  on  the  side 
frame  until  the  work  herein  described,  w-as  undertaken. 

The  object  of  these  experiments  was  to  obtain  the  actual 
force  coming  on  the  truck  side  frame  and  from  the  force  thus 
obtained,  to  check  some  test  on  a  truck  side  frame  in  which 
the  writer  has  assumed  certain  forces. 

The  three  main  forces  to  which  the  side  frame  is  subject, 
are,  the  downward  spring  pressure,  the  end  thrust  of  the  bolster, 
and  the  twisting  of  the  side  frame  which  the  spring  plank 
gives  it  when  the  car  is  on  a  curve  and  the  inside  i)air  of  wheels 
are  attempting  to  get  ahead  of  the  outside  pair  of  wheels.     Of 
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FIG.I,  SHOWING    HPPHRRTUS    USED    TO  DETEMINE    THE  MRXIMUM  DIRECT   VERTICHL    LORD. 


the  three  forces  just  inentiimed,  the  niaxinium  direct  vertical 
fdrce  had  oflen  been  estimated  and  was  generally  considered 
to  be  not  over  twice  the  normal  load  on  the  frame  when  the 
■car  was  standing  still.  That  is,  the  vibration  of  the  car  np 
and  down  on  its  spring  might  carry  the  pressnre  underneath 
the  s])ring  from  almost  nothing  to  double  the  normal  load. 

Some  years  ago,  experiments  were  conducted  by  placing  in 
the  center  of  the  spring,  a  short  block  of  wood  in  which  a  nail 
was  driven,  and  as  the  car  body  moved  up  and  down,  the  upper 
sj^ring  c:\p  would  drive  the  nail  deeper  and  deeper  into  the  wood, 
and  fmm  this  the  total  compression  of  the  springs  was  obtained. 
But  so  far  as  the  bolster  pressure  against  the  side  frame  and 
the  twist  of  the  s])ring  planks,  nothing  in  the  writer's  knowledge 
had  ever  been  attempted. 

Apparatus  Used   to   Determine   Force  on   Side   Frame. 

The  car  used  in  the  test  was  a  Pennsylvania  standard  H  21 
hopper,  which  had  special  cast  steel  trucks  under  it.  One  truck 
was  designed  to  obtain  the  direct  vertical  load,  and  the  other 
to  obtain  the  bolster  thrust  and  the  twist  of  the  spring  plank. 

The  apparatus  used  to  determine  the  maximum  direct 
vertical  load,  one  end  of  which  is  shown  in  Fig.  i,  consisted 
of  two  new^  sets  of  standard  M.  C.  B.  coil  springs,  which  were 
calil)rated.  Two  special  spring  caps  were  used.  An  arm  ex- 
tended inward  from  each  spring  cap  carrying  a  ratchet  which 
revolved  a  shaft  that  extended  across  the  truck.  These  ratchets 
were  so  designed  that  as  the  spring  cap  moved  up  and  down 
the  shaft  would  revolve  in  one  direction.  An  arm,  also  extend- 
ing outward,  carrying  a  vertical  link  wdiich  was  connected  to  a 
slide  in  which  a  horizontal  pencil  w^as  held.  The  slide  moved 
up  and  down  in  a  small  box  that  contained  three  vertical  cylin- 
ders, which  carried  a  scroll  of  paper.  These  three  cylinders 
W'Cre  so  geared  to  the  shaft  running  across  the  truck  that  the 
paper  was  unwound  from  No.  i  cylinder,  wound  up  on  No.  3 
cylinder,  and  passed  almost  one-fourth  the  way  around  No.  2 
cylinder.  As  the  axis  of  the  cylinders  were  all  vertical,  and 
the  paper  moved  around  the  cylinder,  the  pencil  would  make  a 
sawtooth  mark  on  the  paper.  In  this  way  the  exact  movement 
of  the  spring  cap  up  and  down  was  obtained.  Fig.  2  shows  a 
typical   record.      It  will   be  seen   that  the  distance  between  any 
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FIG  2  SHOWING   TYPICFIL  RECORD  MRDE  ON  THE  PRPER   TO 

DETERMINE  DIRECT  VERTICHL  LORD  ON  SIDE  FRRME 

two  sawtooth  was  equal  to  about  one-fourth  the  total  movement 
up  and  down.  In  order  that  the  record  on  the  two  sides  of 
the  truck  could  he  connected,  the  Xo.  2  cylinder  on  each  side 
had  a  small  \)omi  sticking'  up  that  pricked  a  hole  in  the  paper 
every  time  the  cylinders  made  one  revolution.  As  the  gearing" 
was  so  constructed  that  the  Xo.  2  cylinder  on  each  side  made 
the  same .  number  (jf  revolutions,  it  only  remained  to  make  a 
reference  niark  at  the  beginning  of  each  scroll  of  paper  to  con- 
nect the  record  on  each  side. 

The  apparatus  used  in  getting  the  thrust  of  the  bolster 
consisted  of  a  specially  constructed  bolster,  shown  in  Fig.  3. 
which  had  a  solid  web  cast  across  it  at  A,  on  each  side  of 
which  was  a  calibrated  spring  which  were  placed  imder  an 
initial  compression  of  about  one-half  their  capacity  by  tighten- 
ing the  Ixilt  \\  running  through  what  might  be  called  the  spring" 
heads  C  and  C.  Connected  firmly  to  the  spring  head  were  two 
rods,  shown  in  Fig.  3.  at  D  and  1),  and.  extending  to  each  end 
of  the  bolster.  These  rods,  D  and  D.  were  threaded  and  passed 
through  two  striking"  blocks.  K  and  E.  The  striking  blocks 
served  as  the  lugs  on  the  ordinary  bolster,  but  in  this  case  they 
were  only  on  the  mside  of  the  fran.ie.  These  striking  blocks 
were  held  from  moving"  across  the  bolster  bv  the  end  of  rods 
D  and  U  passing  through  a  bushing  in  the  end  of  the  bolster, 
and  any  movement  of  these  blocks  endwise  of  the  bolster,  would 
be  resisted  by  the  springs.  That  is.  anv  movement  of  the  rig'ht 
hand  block  inward  would  compress  the  right  hand  spring  and 
release  the  left  hand  spring,  and  any  movement  of  the  left  hand 
block  inward  would  have  the  opposite  effect  on  the  springs.    In 
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FIG.  3.  SHOWMG   SPCCIHL    BOLSTER  BHD  RCCQROlUa   MCCHFINISH  USCO  IN  DCTCRMINING   THC  BOLSTER  THRUST  ON  THE  SIDE  FRHML 
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tliis  way  the  force  exerted  mi  eitlier  l)lnck  for  any  "^iven  move- 
ment, would  be  e(iual  to  twice  the  caHbration  of  one  s])rin|^  for 
this  movement.  v^o  by  knowing  the  initial  ])ressure  on  each 
sprins;"  (which  must  be  e(|ual  with  no  force  on  either  ])lock) 
and  the  calii)ration  of  each  s])rini;  and  the  mo\'ement  due  to  any 
force  on  the  bloek,  the  exact  force  was  ol)tained  from  the  calibra- 
tion curves  of  the  sprins^s.  it  so  hai)pened  that  the  two  si)rings 
were  identical.  The  movement  of  the  spring';  head  with  res^ard 
to  the  bolster  was  obtained  b\-  recording-  the  movement  of  the 
arm  II,  which  was  fastened  to  one  spring-  head  and  extended 
out  throut^h  a  slot  in  the  side  of  the  l)olster.  This  movement 
was  recorded  on  the  copper  drum  (i,  by  means  of  a  bell-crank 
F.  which  moved  a  steel  ])oint  u])  and  down  the  drum.  The 
drum  was  caused  to  revolve  1)\  means  of  a  ratchet  connected 
to  the  base  of  the  drum  and  the  arm  II.  In  this  way  any  force 
on  the  blocks  would  cause  arm  II  to  move  with  respect  to  the 
l)olster,  and  as  the  drum  G  was  mounted  on  the  bolster,  the 
steel  point  would  move  u])  and  down,  and  the  ratchet  would 
revolve  the  drum,  thus  making'  a  sawtooth  record  on  the  drum, 
and  from  this  record  the  maximum   force  was  obtained. 

The  ap])aratus  shown  in  Fig-.  4.  was  used  to  obtain  the 
force  on  the  side  frame  due  to  the  twist  of  the  sprin"'  plank. 
It  consisted  of  a  ?])rin<4-  ])lank  made  up  of  two  similar  shaped 
castings,  A  and  T5,  which  were  fastened  to  the  side  frames  by 
eight  (8)  machine  taper  bolts.  These  two  castings  were  held 
together  l^v  a  bolt  C,  that  extended  through  holes  in  the  cast- 
ing and  held  two  sprmgs.  one  between  the  two  parts,  A  and  15. 
and  one  on  the  outside  of  R.  This  bolt  had  an  initial  tension  of 
approximately  one-half  the  ca])acitv  of  the  springs.  In  order 
to  space  the  two  side  frames  the  correct  distance  apart  so  that 
the  bolt  in  the  center  w^ould  not  bind,  the  angle  F  was  bolted 
to  the   two  pieces. 

The  recording  arrangement  was  very  similar  to  that  just 
described  for  the  bolster.  It  consists  of  the  drum  AT.  the  bell- 
crank  \.  and  the  ratchet  O. 

Methods  of  Testing  to  Obtain  Forces  on  Truck  Side  Frame. 

After  the  car  was  equi])ped,  as  already  described,  it  was 
first  tested  light,  by  putting  it  next  to  a  switch  engine  in  the 
.\llegheny   \ards  of  the    Pennsylvania   Railroad.      This   was  dc^ne 
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in  iirdtT  ihal  niiivir  adjustineiU  of  llic  apparatus  might  be  made 
and  the  whdle  thing'  tried  out.  After  whieh  the  car  was  put 
in  a  local  freight  train  and  repeated  round  trips  from  Pittsburgh 
to  Alliance  were  made.  The  test  with  the  car  in  the  local  freight 
train  was  conducted  ^\■ith  the  car  running  light,  48.700  pounds, 
■66,000  jjound  load,  (;i.ooo  ])oun(l  and  119,150  pound  load,  mak- 
ing the  total  loads  as  tested  48.700,  114,700.  139,700  and  167,850 
pounds.  After  this  the  car  was  put  in  fast  freight  service  be- 
tween Pittsburgh  and  Alliance  with  a  load  of  91.000  pounds 
in  the  car.  a  total  of  139,700  jiounds.  All  of  the  tests  were 
■conducted  between  tlie  .Vlleghenv  shops  and  Alliance,  except 
one  round  tri]^  which  was  made  with  91,000  pounds  in  the  car 
between  Pittsburgh  and  Altoona  in  fast  freight  service  to  obtain 
the  force  due  the  twisting  action  of  the  spring  plank. 

Results   Obtained. 

Table    Xo.   i   gives  the  results  o'btained  with   regard  to  the 
maximum  direct  vertical  force  on  the  side  frame. 


'Tal)le   Xc).  1.     Givin.t;   Results  of  Tests  to   Determine  Maximuni 
W'rtical   Pressure  Coniinsj"  on  Truck  Side  I'"rame. 


Kind  at 
Test  Servicr  I. "ad  on  ( 'ar 

I  II  III 

1  Local  Xone 

2  ■'  Xone 

3  ■•  66000 

4  ••  6)6000 

5  Thrt.uoJi  iM-ci-ht      91000 

6  ••  91000 

7  ••  91000 

The  first  three  cf)lumns  are  self-explanatory.  Column  No. 
T\'  gives  load  in  pounds  on  the  side  frame  with  the  car  stand- 
ing still.  These  values  were  obtained  by  subtracting  the  weight 
•of  the  wheels,  axles,  side  frames  and  journal  boxes  from  the 
total  weight  of  the  car.  and  dividing  the  remainder  by  four. 
Column  Xo.  A'  gives  the  maximum  pressure  obtained  of  the 
direct  vertical  load.  This  was  oljtained  from  the  record  made 
of  the  maximum  compressing  of  the  springs  as  recorded  on  the 
])aper  in  the  boxes  at  each  end  of  the  spring  plank. 

The   first    four  values   in   this  column   were   obtained   while 
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the  car  was  equipped  with  Al.  C.  B.  standard  100,000  pounds 
capacity  springs,  each  of  which  has  a  capacity  of  64.000  pounds 
before  going  sohd,  while  the  last  three  values  were  obtained 
with  special  springs,  each  having  a  capacity  of  104,000  pounds 
before  going  solid. 

Column  Xo.  \'l  gives  the  total  load  in  percent,  of  the 
normal,  and  was  obtained  by  dividing  the  A^alues  in  column  Xo. 
\    b\'  those  in  column  Xo.  l\  . 

Table  Xo.  II  gives  the  results  obtained  with  regard  to  the 
maximum  pressure  set  u])  between  the  bolster  and  side  frame, 
due  to  the  end  thrust  of  the  bolster  against  the  columns  of  the 
frame.  The  first  four  columns  of  the  table  are  the  same  as 
those  of  table  Xo.  I.  Column  Xo.  A'  gives  the  maximum 
pressure  between  the  right  side  frame  and  the  right  striking 
block;  column  Xo.  \  I  gives  the  maximum  ]:)ressure  between 
the  left  side  frame  and  the  left  striking  block:  columns  \Jl  and 
A  III  gives  the  maximum  pressure  in  percent,  of  the  normal 
load  obtained  b\-  dividing  coUunns  A'  and  VJ  (respectively)  by 
coliunn    Xo.    W . 

Taljle   Xo.   111.     Giving   Results  of  Tests  to  Determine   ?^laximum 
Twistins,-  Force  CominQ"  on  Truck  Side  Frame. 


Kind  of 

Loafl  in 

rest 

Service 

Cai- 

I 

II 

III 

1 

Local 

Xone 

2 

•' 

66000 

3 

" 

119150 

4 

" 

91000 

5 

Through 

91000 

6 

Fast  Freight 

91000 

7 

" 

91000 

Twisting 

Twisting 

of  Spring 

Load  in 

Plank  in  Lbs. 

Per  Cent 

,oad  on  Truck 
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of  Xormal 

Side  Frame 

of  Truck 
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.Side  Frame 

IV 

A^ 

VI 

8175 

3000 

.36.7 

24675 

3975 

16.1 

38463 

4975 

12.8 

30925 

5050 

16.3 

30925 

5050 

16.3 

30925 

5550 

18.0 

30925 

6 10;) 

19.6 

First  six  tests  represent  trips  from  Pittsburgh  to  Alliance  and  return. 
No.  7  test  represents  trip  from  Pittsl)urgh  to  .Mtoona  and  return. 

Tal)le  III  gives  the  results  obtained  with  regard  to  the 
maxinmm  force  due  to  the  twisting  action  of  the  spring  ])lank 
on  the  frame.  The  first  four  columns  are  the  same  as  those 
in  the  two  fc^rmer  tables  ;  column  A'  shows  the  ma.ximum  force 
due  to  the  twisting  action  of  the  spring  ]:)lank  on  the  frame 
obtained  at  a  leveraQC  of  half  the  width  of  the  truck;  column 
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\'I   g-ives   the   twisliiij^'  load   in   pcrcciU.   of   tlic  normal   load   on 
tile   frame  as  obtained  by  dividing;-  columns  \'  by  column   I\'. 

Maximum  Forces  Coming  on  Truck. 

From  a  survey  of  the  results  obtained  in  Table  Xo.  r.  it 
will  be  seen  that  the  maxinuim  direct  vertical  pressure  will  var\ 
from  182  percent,  to  246  i)ercent.  of  the  normal  load  on  the 
frame.  The  results,  however,  show  that  only  in  one  case  does 
the  maximum  load  exceed  216  percent,  of  the  normal  load,  so 
that  for  the  design  of  a  freight  car  truck  probably  a  con- 
servative figure  would  be  220  j^ercent.  of  the  normal  load  on 
the  frame. 

We  found,  however,  tluring  three  round  trips  tests  between 
Pittsburgh  and  Alliance,  in  which  the  standard  M.  C.  !'>.  springs 
were  under  the  car  and  the  total  weight  of  the  car  was  139,700 
pounds,  that  the  springs  went  solid  several  times  during  each 
trip  of  eight}-  (80)  miles.  This  would  indicate  that  a  force  of 
over  64,000  pounds,  which  was  the  capacity  of  the  S]:)rings,  came 
upon  the  springs. 

After  it  became  evident  that  these  springs  were  going  solid, 
the  car  was  equipped  with  four  new  sets  of  springs,  each  having 
a  capacity  of  104.000  ])ounds,  and  three  round  trips  were  made, 
the  results  of  which  are  given  as  the  last  three  lines  in  column 
\'  of  Table  Xo.  t.  These  results  would  indicate  very  clearly 
that  the  standard  M.  C.  B.  springs  do  not  have  high  enough 
capacity,  that  forces  of  over  70,000  pounds  were  not  unusual 
with  a  normal  load  of  30,925  pounds  on  the  frame.  X"^ow  if 
we  consider  for  the  average  100,000  pound  car,  weighing  40,000 
pounds  and  loaded  to  110,000  pound  capacity,  making  a  total 
weight  of  150,000  pounds,  that  the  wdieels,  axles,  side  frames 
and  journal  boxes  are  not  carried  by  the  springs,  the  normal 
load  carried  by  each  spring  would  approximate  33.000  pounds. 
If  we  consider  that  220  per  cent  of  this  load — the  maximum 
force  for  design  would  be  72,600  pounds  for  each  frame.  This 
is  somewhat  higher  than  most  companies  have  used  in  their 
design — 68,500  pounds  being  a  common  figure.  Then  in  view 
of  the  fact  that  the  springs  are  going  solid,  it  is  almost  impos- 
sible to  predict  what  maximum  force  might  be  obtained  due  to 
the  impact  after  the  springs  go  solid.     This  fact  may  account 
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for  a  great  many  of  our  failures  in  arch  bar  and  cast  steel 
side  frames. 

From  a  study  of  Table  Xo.  II,  it  will  be  seen  that  the 
force  obtained  due  to  the  end  thrust  of  the  bolster  against  the 
columns  of  the  frame,  referred  to  hereafter  as  the  transverse 
load  on  the  frame,  varied  considerably — but  the  maximum  with 
the  total  weight  of  the  car  of  167,850  pounds,  was  9,500  pounds 
or  25.4  per  cent,  of  the  normal  load  on  the  side  frame.  This 
25.4  per  cent,  of  the  average  load  on  a  side  frame  on  a  hundred 
thousand  pound  capacity  car  would  be  about  8,500  pounds,  and 
probablv  for  safe  figuring,  0,000  pounds  would  be  the  maximum 
force  for  test  purposes. 

From  Table  Xo.  Ill  it  will  be  seen  that  the  twisting  force 
reached  a  maximum  in  the  trip  from  Pittsburgh  to  Altoona  and 
as  this  force  is  dependent  upon  the  degrees  of  curvature,  this 
is  readily  explained  as  this  track  has  one  or  two  curves  of 
eight  (8)  degrees  curvature,  and  the  track  between  Pittsburgh 
and  Alliance  has  no  curve  of  over  six  (6)  degrees.  The 
maximum  force  obtained  was  6.100  pounds  from  which  we  may 
assume  that  6,000  pounds  would  probably  be  a  safe  figure  for 
test. 

Force  Used  in  Test  of  Side  Frame. 

The  last  part  of  this  paper  which  deals  with  the  actual 
stress  in  the  side  frame,  is  taken  from  the  results  obtained  from 
the  tests  of  some  forty  (40)  different  designs  of  side  frames, 
using  three  forces  acting  on  the  frame  as  described  above.  The 
exact  amounts  of  the  three  forces  were  not  the  same  as  those 
found  in  actual  service,  due  to  the  fact  that  the  tests  conducted 
to  determine  the  stress  set  up  in  the  side  frame,  were  made 
before  the  tests  to  determine  the  actual  maximum  force,  were 
carried  out.  And  for  the  purpose  of  this  paper  only  the  com- 
plete results  from  two  different  designs  of  frame  will  be  in- 
cluded. 

As  has  been  previously  given  in  the  report  the  three  forces, 
namely,  direct  vertical,  transverse  and  twisting,  were  found 
to  have  maximum  values  for  a  hundred  thousand  pound  car  of 
approximately  72,000  pounds.  9,000  pounds  and  6,000  pounds, 
respectively.  The  actual  forces  used  in  the  testing  hereafter 
described    were    68,500    pounds    direct    vertical — 6.000    pounds 
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transx'crsL'  and  5.0!);)  iidiinds  iwisliiiL;'.  I  Idwcvct.  in  the  tables- 
hereafter  described,  the  results  (hie  to  the  transverse  load  have 
been  increased  50  ])er  cent,  and  represent  the  stress  (hie  to  a 
transverse  load  of  (;,oo:)  ixmnds.  Tliere  mii,dit  be  some  f|uc.s- 
tion  in  tliis  proce(hire.  if  it  liad  not  ah-eady  l)een  found  in  acttial 
test  that  for  all  jjractical  i)urposes  the  stress  at  an\-  point  in 
the  traine  was  directl)  i)r(j])ortione(l  to  the  loads  as  lon,i>-  as  the 
elastic   limit   of   the   metal   was   not   reached. 

Method  of  Testing  to   Determine   Stresses. 

For  the  i)ur]X)se  of  determinini^  the  stress  throu,^-hout  the 
Irame  under  the  three  different  loads,  namely,  direct  verticaL 
transverse  and  twistinL;-.  the  llerry  Strain  Gage  was  used.  These 
gages  are  so  constructed  that  the  elongation  in  a  two  inch  gage 
length  can  be  determined  to  .0002  of  an  inch.  A  photograph 
of  this  gage  is  shown  in  Tig.  5. 


It  will  be  seen  that  the  dial  of  the  instrument  is  divided 
into  100  parts.  The  movement  of  the  hand  over  each  of  these 
divisions,  which  is  approximately  one-sixteenth  of  an  inch,  is 
equivalent   for  the  cast  steel  used  in  these  tests  to  a  stress  of 
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2/00  pounds  per  s(|uarc  inch.  This  2700  vahie  was  arrived 
at  by  determining-  the  modulus  of  elasticity  of  the  steel  which 
from  several  tests  was  found  to  be  approximately  27,000,000. 

I  will  sav  that  this  instrument  is  a  delicate  machine  and 
it  requires  some  patience  and  skill  to  operate.  .V  common 
(\r\  laborer  could  not  obtain  accurate  results. 

In  preparation  for  a  test  the  frame  was  mounted  as  shown 
in  Fig.  6  and  7,  on  two  heavy  supporting"  castings  on  the  bed 
])late  of  the  testing  machine.  The  machine  used  was  a  300,000 
])ound  Richie  Testing  ^Machine,  located  at  the  Granite  City  Plant 
of  the  American  Steel  Foundries.  The  distance  between  the 
support  was  equal  to  the  wheel  base  of  the  truck.  Double  knife 
edge  bearings  over  the  supports  were  used.  Cap  castings  over 
the  support  and  filler  blocks  were  also  used  to  obtain  the  cor- 
rect height  for  the  spring  seat  and  to  support  the  knife  edges. 
Any  irregularities  on  the  bearing  surfaces  of  the  frames  were 
taken  up  by  the  use  of  half  inch  soft  wooden  blocks  between 
the  top  filler  blocks  and  the  frames.  The  direct  vertical  load 
was  applied   through  the  casting   A,    (which    was  bolted   to   tlie 


Fig.  6.    Showing  Method  of  Mounting  Frame, 
13b 


Fig.  7.    Showing  Method  of  Mounting   Frame. 


head  of  the  testing  machine  as  shown  in  the  figures)  to  a  one 
inch  by  three-eighth  inch  by  ten  inch  strip  lying  over  the  center 
hne  of  the  spring  seat.  It  was  then  transmitted  through  a 
I  inch  by  3  inch  by  8  inch  filler  block  to  the  circular  ball  bear- 
ing B,  which  rested  on  the  steel  casting  C,  used  to  take  the 
place  of  the  spring  plank  in  the  tests.  Wooden  blocks  were 
used  above  and  below  the  ball  bearings  to  take  up  any  ir- 
regularities on  the  surface  of  the  casting  or  in  loading.  A 
special  spring  plank  casting  was  placed  on  the  spring  seat  and 
a  load  was  transmitted  through  it  to  the  spring  seat.  The 
thickness  of  this  special  spring  plank  underneath  the  ball  bear- 
ing was  one-half  inch.  The  twisting  load  was  applied  through 
this  special  designed  spring  plank  casting  C,  which  was  bolted 
to  the  side  frame  by  eight  %  inch  bolts.  The  load  was  applied 
to  the  calibrated  spring  D,  and  was  transmitted  through  the 
lever  casting  E,  to  the  spring  plank  casting.  After  the  vertical 
load  was  applied,  any  desired  twisting  load  could  be  applied 
without    danger    of   moving    the    side    frame   upon    its    support. 
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The  transverse  load  was  obtained  1j\'  applying  a  load  to  the 
calibrated  springs  F.  which  were  anchored  to  the  frame  b}' 
means  of  bolts  G.  castings  H,  which  hooked  under  the  edge  of 
the  journal  box  seat,  through  the  casting  L  and  column  cast- 
ing J  to  the  columns.  After  the  frame  had  been  selected  for 
the  test,  the  points  of  reading  were  located,  and  small  holes 
were  drilled  with  a  Xo.  56  drill,  into  the  casting  about  %  inch 
deep,  exactly  2  inches  apart,  and  these  holes  were  then  reamed 
to  get  a  good  firm  surface  for  the  points  of  the  instruments 
to  rest  in.  The  frame  was  then  mounted  in  the  testing  machine, 
as  already  described.  As  we  had  several  instruments  they  were 
clamped  at  dififerent  positions  around  the  frame  where  the  read- 
ings were  desired,  and  5.000  pounds  vertical  load  was  applied 
to  the  frame.  A  zero  reading  of  all  instruments  was  then  taken, 
after  which  the  direct  vertical  load  was  increased  to  73.500 
pounds  and  the  instruments  were  all  read  again.  A  twisting 
load  equivalent  to  5.000  pounds  was  applied  to  the  center  of 
the  spring  plank  and  another  reading  of  each  instrument  W'as 
taken,  after  which  a  6,000  pound  transverse  load  was  applied 
to  the  calibrated  s])rings  V  and  F,  and  a  fourth  reading  of  the 
instruments  was  taken.  From  these  four  readings  taken,  the 
stresses  equivalent  to  each  of  the  loads  at  any  point  was 
determined  by  repeating  the  above  tests  until  all  points  where 
readings  were  desired,   had  been  covered. 

Description  of   Frame   Used   in   This   Paper. 

The  two  frames  which  will  lie  discussed  in  this  paper  were 
from  two  general  types  of  design,  designated  according  to  the 
cross  section  of  the  dififerent  members  in  the  frames,  namely, 
the  "L"  section  and  the  "F'  section.  The  "L"  section  tvpe  is 
as  shown  in  Fig.  8  and  will  for  this  paper  be  referred  to  here- 
after as  frame  A.  This  design  of  frame  has  been  discarded 
by  the  manufacturers. 

The  "F'  section  type,  as  shown  in  Fig.  9,  is  a  later  type 
of  design  and  will  hereafter  be  referred  to  as  frame  B. 

Several  changes  in  the  B  type  of  frame  were  made  as  the 
tests  progressed.  For  instance  it  was  soon  found  that  a  B 
type  of  frame  with  the  ordinary  bead  aroimd  the  inside  of  the 
triangular  opening  was  apparently  weak  at  points  11  and  25. 
so  that  frames  of  this  type  having  dififerent  width  beads   fron? 
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points  4  around  to  15  were  made.  Also  it  was  found  that  the 
width  of  the  bottom  flange  had  a  considerable  effect  upon  the 
stress  obtained,  due  to  the  twisting  force  of  the  spring  plank, 
so  that  frames  having  different  widths  of  bottom  members  were 
tested. 


Results  Obtained. 

Table  IV  gives  the  results  obtained  from  the  tests  made 
on  the  A  frames  under  the  three  loads  as  described  above.  The 
weight  of  the  frame  as  tested  was  402  pounds.     Column  No.   i 
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Table  IV.    Showing  Stresses  Obtained  From  Cast  Steel 
Side   Frame   A. 


Stress  for 

Stress  'or 

Stress  'or 

Posi- 

68500 Lbs. 

.5000  Lbs. 

0000  Lbs. 

tion 

V^ertical 

Twisting 

Transverse 

Maximum 

No. 

Load 

Load 

Load 

Stress 

I 

II 

III 

IV 

V 

5 

—5400 

None 

None 

—5400 

6 

9700 

1100 

None 

10800 

7 

20200 

—1400 

800 

21000 

7x 

6500 

—3000 

1600 

8100 

8 

16500 

—2200 

1600 

18100 

8x 

5400 

—2700 

None 

5400 

9 

10000 

—2200 

2400 

12400 

9x 

4600 

—1900 

None 

4600 

10 

6200 

—800 

None 

6200 

25 

8100 

—1600 

—500 

8100 

25x 

—2200 

—3800 

None 

—6000 

26 

21200 

1900 

1100 

24200 

26x 

5700 

4000 

2200 

11900 

27 

24500 

3500 

800 

28800 

27x 

5400 

5700 

3200 

14300 

29 

—2700 

None 

—4000 

—6700 

29x 

27000 

None 

2400 

29400 

42x 

None 

—500 

None 

—500 

43x 

—300 

—6200 

2000 

—6500 

44x 

500 

—5900 

800 

—5400 

45x 

—1600 

—3500 

None 

—5100 

46x 

—2700 

—3500 

—1600 

—7800 

47x 

500 

—2400 

—1200 

—3100 

48x 

5400 

—1400 

—1200 

5400 

Six 

10500 

—1100 

—1200 

10500 

S2x 

11900 

—500 

—800 

11900 

■53x 

18100 

None 

—1200 

18100 

61x 

20000 

None 

—2000 

20000 

62x 

19500 

—500 

—800 

19.500 

64 

—11300 

—800 

3200 

—12100 

65 

3200 

None 

2000 

5200 

66 

—500 

1700 

2800 

—3700 

67 

14300 

3500 

800 

18600 

68 

19500 

5700 

None 

25200 

69 

17600 

5100 

—800 

22700 

70 

18100 

8400 

—2800 

26500 

71 

17800 

9200 

—3200 

27000 

72 

21900 

16200 

—6500 

38100 

72b 

13200 

10500 

—3200 

23700 

73 

—15700 

-11900 

—8400 

—36000 

73x 

8100 

5400 

1200 

14700 

73a 

11900 

8900 

—6000 

20800 

74 

7600 

—9700 

—4000 

7600 

74x 

2700 

6800 

2000 

11500 

74a 

10800 

13500 

—5200 

24300 

75 

4900 

—4300 

—1200 

4900 

75x 

2400 

7300 

1600 

11300 

75a 

5100 

5100 

—1600 

10200 

76 

13000 

—15400 

4400 

I.^MIOO 

76x 

None 

6800 

1600 

8400 

76a 

12200 

11100 

—4400 

23300 

n 

13200 

—11300 

—4800 

13200 

Minus  1=  Compression. 
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Table  IV. 

Showing  Stresses 
Side   Frame  A.- 

Obtained  From  Cast  Stee 
—(Continued) 

:1 

'    Stress  for 

Stress  for 

Stress  for 

Posi- 

O.S.-)00 Lbs, 

r.OOO  Lbs. 

0000  Lbs. 

tion 

Vertical 

Twisting 

Transverse 

Maximum 

No. 

Load 

Load 

Load 

Stress 

I 

II 

III 

IV 

V 

77^ 

800 

6200 

1600 

8600 

77ii 

15900 

15100 

—4000 

31000 

78 

—1400 

500 

2800 

1900 

79 

3800 

—300 

2000 

5800 

80 

10000 

—1400 

1600 

11600 

81 

15400 

—2700 

800 

16200 

82 

1 7600 

—5400 

None 

17600 

83 

17S0() 

—6800 

—800 

17800 

84 

ISIOO 

—8400 

—3200 

18100 

85 

15400 

—9700 

—2400 

15400 

86 

19000 

—13300 

—5600 

19000 

86b 

10800 

—9500 

—4000 

10800 

93 

—300 

1900 

—4400 

—4700 

94 

—1100 

1400 

—5200 

—6300 

95 

—800 

1400 

4800 

—5600 

96 

—1400 

1400 

—6800 

—8200 

97 

—500 

1400 

—6000 

—6500 

98 

—3800 

—1600 

—4800 

—10200 

98x 

—10300 

1600 

3200 

—10300 

99 

—1100 

—2200 

4000 

—7300 

100 

—3500 

—1600 

—4400 

—9500 

lOOx 

—8600 

1400 

3600 

—8600 

101 

4000 

—1900 

4000 

—9900 

101  X 

—11100 

800 

4800 

—  11100 

102 

—4000 

—1900 

—5200 

—11100 

102x 

—10500 

1600 

5200 

—10500 

103 

—4000 

1400 

4800 

—8800 

103x 

—11300 

—800 

4000 

—12100 

104 

—5400 

1400 

4400 

—9800 

104x 

—9700 

—800 

3200 

—10500 

105 

—2700 

500 

4800 

—7500 

IGSx 

—11300 

—1600 

6000 

—12900 

106 

—4300 

1600 

—7200 

—11500 

106x 

—11600 

—500 

.  6000 

—12100 

Minus  =  Compression. 

gives  the  position  of  reading  on  the  frame  and  the  numbers 
in  the  table  correspond  to  the  number  in  Fig.  8.  It  will  be 
seen  that  some  numbers  are  omitted,  which  is  due  to  the  fact 
that  only  points  of  maximum  stress  or  especial  significance  are 
considered  in  this  paper. 

Column  II  gives  the  stress  under  a  vertical  load  of  68,500 
pounds.     Tlie  negative  signs  in  the  table  represent  compression. 

Column  III  gives  the  stress  for  a  5,000  pound  twisting 
force  applied  for  the  side  frame  at  a  distance  equal  to  half 
the  width  of  the  truck. 
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Column  IV'  gives  the  stress  corresponding  to  a  transverse 
load  of  9,000  pounds. 

Column  V  giv.es  the  maximmii  calculated  stress  at  the  dif- 
ierent  positions  on  tlie  frame  under  the  direct  vertical,  twist- 
ing, and  transverse  loads. 

In  determining  this  column  of  maximum  stress  due  to  the 
direct  vertical,  twisting  and  transverse  loads  the  following  as- 
stmiptions  were  made : 

(i)  That  a  full  direct  vertical  load  as  used  was  always 
acting. 

(2)  That  the  stresses  due  to  twisting  and  transverse  loads, 
would  add  to  or  subtract  from  the  stresses  due  to  the  vertical. 

(3)  That  citlier  one,  or  both,  the  transverse  or  twisting 
loads  miVht  be  actino-  or  dormant. 


Table  V.     Showin; 


Stresses  Obtained  From  Cast  Steel 
Side  Frame  B. 


Stress  for 

Stress  for 

Stress  for 

Posi- 

68500 Lbs. 

5000  Lbs. 

9000  Lbs. 

tion 

Vertical 

Twisting 

Transverse 

Maximum 

No. 

Load 

Load 

Load 

Stress 

1 

II 

III 

IV 

V 

1 

—  1100 

1400 

2 

—4500 

2400 

3 

—7300 

2700 

4 

—8900 

2400 

5 

—9500 

3500 

6 

—7600 

3800 

7 

-3500 

3000 

—1766 

—5266 

8 

1100 

4000 

—2100 

5100 

9 

8100 

1900 

-1200 

10000 

10 

11100 

2200 

—1200 

13300 

11 

11600 

2200 

—800 

13800 

llx 

10800 

—1900 

—600 

10800 

12 

11600 

2700 

—800 

14300 

13 

11100 

—1900 

14 

10800 

2400 

15 

9200 

1400 

16 

8600 

800 

17 

4600 

800 

17 

—8400 

500 

4800 

—13266 

19 

—5400 

1600 

—6000 

—11400 

20 

—4600 

1100 

—^^Q{^ 

—11900 

21 

—2700 

1600 

—6900 

—9600 

2"> 

—3500 

—2200 

—8900 

—14600 

23 

3200 

—1600 

—2100 

3200 

24 

7800 

-1600 

—1700 

7800 

25 

9700 

— 22f0 

None 

9700 

26 

8600 

—2200 

27 

11900 

— 46C0 
Minus  =:  Compress 

on. 
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Table  V.     Showing  Stresses  OI)tained  From  Cast  Steel 
Side  Frame  B. — (Continued) 

Stress  for  Stress  for 

r,f)00  Lbs.  itOOO  Lbs. 

Twisting  Transverse  Maximum 

Load  Load  Stress 

III  IV  V 

— 14U0  ....  .*. .. 

None  —7000  8900 

3000  2100  12700 

—1100  —3300  9200 

2200  2800  11800 

—2700  —2100  7000 

3200  1200  9800 

—3200  —1700  8100 

5900  800  13200 

—6800  —800  5900 

7000  —500  13800 

—6800  500  5400 

8400  —2400  14900 

—8600  800  4800 

9700  —2100  14800 

—8600  2100  7200 

10000  —2800  15900 

—12400  3300  8400 

None  —3300  14000 

None  3600  15800 

—7300  —3300  —6600 

7300  2800  15000 

—11100  —1500  —9400 

9700  1700  14100 

_15900  —2700  —18200 

15100  2900  1940(1 

—15100  —3300  —17300 

14000  3300  18400 

—14000  —3300  —16800 

13200  2400  15900 

2200  —5300  —11000 

—1600  6200  —9700 

—140!)  —6900  —14700 

—1600  6600  8400 

1100  —8100  —15100 

—1400  8400  9800 

1900  7000  —780(1 

—800  —8900  —1730(1 

1100  8900  —10000 

—1100  —7400  —16100 

1900  8900  —11100 

—2200  —4900  —1300(1 

2200  7600  —10000 

—1900  —6000  —14200 

1900  7400  —9200 

—1800  —5900  —13700 

1900  4500  —8400 

—2400  —3600  —11700 

1900  4900  —8400 
Minus  =  Compression. 

Table   \'   £j,ivcs   the   results   obtained    from    the   tests   on   B 
frame.     This  frame  weighed  435  pomids.     It  will  be  seen  that 
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Stress  for 

Posi- 

68500 Lbs. 

tion 

Vertical 

No. 

Load 

1 

11 

28 

6500 

29.K 

8900 

30 

7600 

30x 

9200 

31 

6800 

31x 

7000 

2,2 

5400 

7^2:^ 

8100 

:>?, 

6500 

2>2<>^ 

5900 

34 

6800 

34x 

5400 

35 

6500 

r:^:^ 

4000 

36 

5100 

36.x 

5100 

2>7 

5900 

27k 

5100 

38 

14000 

38x 

12200 

39 

4000 

39x 

4900 

40 

3200 

40x 

2700 

41 

1400 

41x 

1400 

42 

1100 

42x 

1100 

43 

500 

43x 

300 

44 

—570(1 

44x 

—8100 

45 

—6800 

45  X 

—6800 

46 

—7000 

46x 

—8400 

47x 

—7800 

48 

—7600 

48x 

—10000 

49 

—7600 

49x 

—11100 

50 

—5900 

50x 

—10000 

51 

—7300 

51 X 

—9200 

52 

—5900 

S2k 

-84(10 

53 

—5700 

53  X 

—8400 

this  frame  weighed  t^t^  pounds  more  than  frame  A.  This,  how- 
ever, would  not  be  true  if  the  frames  had  similar  design  of 
ends,  as  they  would  weigh  within  I  per  cent,  of  each  other  if 
they  had  the  same  ends. 

The  column  in  the  table  represents  the  same  items  as  those 
of  Table  IV. 

Discussion   of  Results. 

Whenever  the  subject  of  design  of  a  truck  side  frame  has 
been  discussed,  the  question  usually  has  been,  "What  factor  of 
safety  shall  we  allow?""  It  is  a  well  known  fact  that  an  arch 
bar  type  of  side  frame  has  a  calculated  factor  of  safety  of 
from  12  to  1 6.  This  seemingly  large  factor  of  safety  was  not 
originally  used  but  was  arrived  at  by  substituting  larger  and 
larger  sections  in  an  attempt  to  overcome  breakage,  and  yet  a 
great  many  arch  bars  break,  and  we  usually  say  that  the  metal 
was  not  of  the  correct  material.  The  sa'me  thing  is  true  of 
the  cast  steel  side  frame.  When  wc  find  a  cast  steel  side 
frame  broken  or  cracked,  we  lay  it  to  the  metal,  while  it  may 
have  bene  due  to  the  design.  In  fact  it  appears  that  the  average 
designing  engineer  has  been  using  25  per  cent,  mechanical 
knowledge  and  75  per  cent,  judgment  in  the  design  of  the 
different  members  that  go  to  make  u])  a  freight  car  truck. 
A  careful  study  of  the  results  of  the  tests  here  included  will, 
I  think,  show  some  very  important  factors  in  the  design  of 
cast  steel  side  frames.  It  shows  clearly  that  we  have  not  been 
able  to  figure  accurately  the  stress  occurring  in  the  dift'erent 
members  of  the  frame.  For  instance  let  us  look  at  the  stresses 
obtained  in  the  tension  member  of  the  A  frame  at  reading  No. 
46X  and  69.  Reading  46X  is  on  the  web  side  of  the  L,  and 
reading  No.  69  was  taken  on  the  top  of  the  lower  leg  of  the 
L  at  the  front  or  away  from  the  wcl).  Now  it  will  be  seen 
that  the  stress  at  the  reading  46X  for  the  direct  vertical  load  is 
1600  pounds  per  square  inch  in  compression,  and  at  the  read- 
ing No.  69  is  17,600  pounds  in  tension.  Also  at  the  reading  8 
and  8x  which  were  taken  at  the  top  of  the  L  section,  the  8x 
reading"  being  on  the  back  of  the  web  and  the  8  on  the  front, 
it  will  be  seen  that  the  8x  reading  was  5400  pounds  tension, 
and  the  8  reading  16.500  pounds,  showing  very  ]:)lainly  that  the 
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tension  member  is  attemi)tint;-  to  bend  in   such  a  way  that  the 
two  legs  come  nearer  to  the  center  of  gravity  of  the  member. 

Another  place  where  the  stress  does  not  follow  what  we 
expect,  is  at  the  center  and  bottom  of  the  frame  at  reading 
29  and  29X.  It  will  be  seen  that  the  stress  at  29  is  2700  pounds 
compression,  and  29X  is  27,000  pounds  tension.  If  we  stop  to 
consider  we  can  see  why  this  is  true,  for  the  outer  edge  at 
point  29  can  bend  up  and  relieve  itself,  thus  leaving  most  of 
the  load  for  the  web  side.  Now  if  we  look  at  the  results 
obtained  at  the  same  points  on  the  tension  member  of  the  B 
frame  where  the  web  is  in  the  center,  we  will  find  some  varia- 
tion in  results,  but  nothing  like  this  wide  variation.  For  instance 
if  we  take  the  reading  at  the  bottom  of  the  B  frame  at  38 
and  38X,  we  will  see  that  the  stress  is  14,000  and  12,200  pounds 
per  square  inch,  respectively.  The  average  of  the  two  would 
be  then  13.100  pounds.  Now  if  we  should  average  the  two 
stresses  at  points  29  and  29X  on  frame  A,  we  would  obtain 
12,150  pounds  in  tension.  So  it  will  be  seen  that  the  average 
stress  for  all  practical  purposes  is  the  same.  It  is  also  true 
that  if  we  should  figure  the  moment  of  inertia  for  the  cross 
section  of  these  two  frames  at  this  point,  we  would  find  them 
almost  exactly  the  same. 

The  same  comparison  can  be  made  at  the  lower  end  of  the 
tension  mcml)er.  That  is,  the  average  stress  for  the  direct 
vertical  load  on  the  A  frame  at  points  46X,  69,  8  and  8x,  is 
9200.  and  for  the  same  relative  point  on  the  B  frame,  that  is 
points  34,  34X,  II  and  iix,  is  8600,  which  is  for  all  practical 
purposes  the  same.  That  is  for  the  comparison  at  the  bottom 
of  the  frames,  the  maximum  stress  on  the  A  frame  is  27,000 
pounds  per  square  inch,  and  14.000  pounds  per  square  inch 
on  the  B  frame,  and  at  the  bottom  of  the  tension  member  the 
maximum  on  the  A  frame  is  17,600  pounds  and  11,600  on  the 
B  frame.  That  is  the  maximum  stress  in  the  B  frame  under 
the  vertical  load  is  50  per  cent,  less  in  the  bottom  member, 
due  to  its  symmetry  of  section,  and  30  per  cent,  at  the  bottom 
of  the  tension  member  in  the  B  fram.e.  This  same  saving  is 
true  in  any  comparison  of  the  stresses  due  to  the  three  loads, 
that  is,  the  twisting,  transverse  and  direct  vertical  loads.  As 
it  will  be  seen  that  the  maximum  indicated  stress  on  the  A  frame 

145 


is  38,100  pounds   at  point  'ji,  and  a  maximum  of  only   19,400 
at  point  41 X  on  the   B   frame. 

By  studying  column  Xo.  A'  in  each  of  these  tables  you 
Avill  see  that  there  are  a  great  many  places  where  the  stress 
is  over  20,000  in  the  A  frame,  but  none  where  it  is  that  high 
in  the  B  frame.  In  fact  there  are  only  five  points  on  the  B 
frame  where  the  stress  is  over  16,000  pounds  with  the  three 
forces  applied,  and  there  are  twenty-four  points  that  show  over 
16,000  pounds  stress  on  the  A  frame,  and  there  are  seven  points 
on  the  A  frame  that  show  over  25,000  pounds  stress.  This 
would  clearly  indicate  that  the  metal  in  the  B  frame  was  dis- 
tributed in  a  manner  that  each  pound  of  metal  was  doing  a 
more  uniform  share  of  the  work  than  is  true  of  each  pound 
of  metal  in  the  A   frame. 
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The  value  of  a  small  amount  of  metal  at  the  correct  point 
is  well  shown  in  Fig.  10.  Here  are  shown  two  curves,  one  of 
the  curves  is  plotted  from  the  result  obtained  under  the  direct 
vertical  load  on  frame  B  at  the  points  i  to  21  inclusive.  These 
values  are   represented  by   circles.     The  other  value  plotted   as 
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crosses  on  the  same  ordinate  are  results  obtained  from  a  frame 
made  from  the  same  pattern  as  frame  B,  but  four  pounds 
lighter.  This  metal  was  placed  as  a  narrow  flange  on  the  B 
frame,  as  shown  at  the  top  of  section  A-B  Fig.  7.  This  flange 
started  graduall\-  at  ])oint  3  and  continued  to  point  13  where 
it  disappeared  into  a  small  bead  on  each  side  of  the  web.  It 
will  be  seen  that  the  maximum  stress  at  point  ii  on  the  B 
frame,  was  only  50  per  cent,  that  obtained  on  the  frame  with- 
<)ut  this  flange  which  weighed  four  pounds  less. 

Another  place  where  a  small  amount  of  metal  can  materially 
reduce  the  stress  is  at  the  bottom  flange.  The  results  from  four 
frames  tested  of  similar  design  except  as  to  width  of  the  bottom 
flange  is  given  in  Table  VI. 

Table  VI.     Sbowiiis  Effect  of  Different  Width  of  Bottom  Member 
Upon  the  Stress. 

Maximum  Average 
Streps  in  bottom 
Width  of  Member  Due  to  Vertical 

Bottom  Member  and  Twisting  Loads 

3K  24900 

4  20000 
4/,  16950 

5  ■  13300 

The  maximum  stress  indicated  in  this  table  was  obtained 
by  averaging  the  stresses  at  the  positions  on  the  different 
frames  represented  on  the  !>  frame  at  points  41  and  41X,  wdiich 
are  the  weakest  points  on  frame  B  under  all  loads. 

The  transverse  load  was  not  taken  into  consideration  be- 
cause of  the  fact  that  it  had  very  little  effect  at  this  point, 
due  to  its  distance  from  the  point  of  application  of  the  transverse 
load.  The  assumption  was  also  made  that  the  twisting  force 
acts  in  both  directions  and  the  stress  due  to  the  twisting  would 
at  times  be  positive  on  both  sides  of  the  frame.  It  will  be  noted 
from  this  table  that  the  maximum  average  stress  will  be  almost 
inversely  proportioned  to  the  square  of  the  widths  of  the  bottom 
member. 

From  a  surve}'  of  the  residts  here  given  it  may  be  seen 
that  the  stress  is  somewhat  higher  than  some  of  us  expected. 
I  am  sure  we  would  be  very  much  surprised  if  we  should  test 
an  arch  bar  truck  under  these  methods.  The  fact  is  certain 
that   where  we  have  been  assuming  that  we  had  a  low'  stress, 
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and  that  stress  of  8,000  to  10,000  pounds  has  been  breaking 
frames,  we  will  have  to  change  our  assumption  and  say  that 
it  will  take  over  20,000  pound  stress  to  cause  cast  steel  to  fail. 
And  I  feel  that  cast  steel  will  stand  up  under  occasional  stresses 
up  to  20,000  pounds  for  a  good  many  years. 

If  we  stop  to  consider  the  cast  steel  bolster  we  will  find 
that  they  are  getting  loads  that  produce  stress  of  20,000  pounds, 
and  they  are  standing  up.  For  instance  a  bolster  which  can 
be  figured  more  accurately  than  a  side  frame  that  has  a  stress 
of  10,000  pounds  under  a  load  of  68,500  pounds,  which  is  the 
load  used  for  figuring  by  some  companies,  will  often  get  double 
that  load  as  shown  from  the  tests  recorded  in  the  first  part 
of  the  paper,  and  thus,  you  will  see  that  20.000  pounds  stress 
will  be   produced   in  the  bolster. 

This  B  frame  is  not  a  heavy  frame.  Its  weight  is  435 
pounds,  and  as  the  M.  C.  E.  Association  Committee  last  year 
recommended  to  the  Association  a  frame  of  500  pounds  for 
100,000  pound  cars,  this  B  frame  could  be  increased  65  pounds, 
and  if  the  metal  were  well  placed,  the  maximum  stress  under  the 
three  loads  would  not  be  above  15,000  pounds  stress  at  any 
point.  I  am  confident  that  if  a  cast  steel  frame  was  never 
subjected  to  a  stress  of  over  15,000  pounds,  the  life  would  be 
considerably  more  than  the  life  of  the  car. 

From  the  results  which  I  have  obtained  in  the  test  of  some 
forty  dilTferent  designs  by  the  use  of  the  Berry  Strain  Gage,  I 
am  confident  that  a  cast  steel  side  frame  can  be  designed  for 
any  service  and  for  any  desired  stress,  it  only  remains  to  decide 
the  maximum  stress  desired,  ancl  then  place  the  correct  amount 
ol   metal  at  the  right  place. 

The  use  of  the  Berry  Strain  Gage,  while  verv  new,  I  am 
sure  will  become  a  great  factor  in  the  design  of  cast  steel 
members    for   freight  cars  and  other  service. 

Before  closing  I  wish  to  acknowledge  the  assistance  ren- 
dered by  the  Pennsylvania  Railroad  through  ^Ir.  D.  F.  Craw- 
ford and  Mr.  T.  R.  Cook  and  others  of  that  road  in  furnish- 
ing a  car  and  moving  it  over  the  lines  of  the  Pennsylvania 
Railroad  in  order  to  obtain  the  first  part  of  this  paper.  I  wish 
also  to  express  my  appreciation  to  the  American  Steel  Foundries 
for  furnishing  me  all  the  casting  and  apparatus  necessary  in 
carrying  on  this  work. 
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Discussion. 

PRESIDEXT:  T  have  noticed  the  marked  attention  on 
the  i^ah  of  ah  the  members  (hirino-  the  reading  of  this  paper, 
and  a  considerable  appearance  of  wisdom  on  a  g-rcat  many 
faces,  and  we  will  be  glad  to  hear  from  any  one  who  may  wish 
to  add  something  t<>  the  discnssion.  It  may  be  proper,  as  Mr. 
13.  F.  Crawford.  Tresident  of  the  Master  Car  Builders'  Associa- 
tion, seems  to  be  in  some  degree  responsible  for  this  subject, 
that  he  give  us  a  few  words. 

MR.  D.  F.  CRAWFORD :  Mr.  President,  I  did  not  expect 
to  he  introduced  by  my  latest  title.  It  seems  to  me  this  paper 
is  the  result  of  a  very  happy  combination,  one  party  to  the  com- 
bination being  Professor  Endsley  and  the  other  party  the  Berry 
Strain  Gauge.  The  two  together  have  produced  and  permitted 
the  presentation  to  us  of  what  must  prove  to  be  a  very  valuable 
paper  to  all  interested  in  the  subject  of  car  design  and  construc- 
tion. As  the  Professor  states,  it  has  been  necessary  especially 
in  car  design  to  make  a  great  many  assumptions,  because  very 
little  attention  has  been  given  to  what  might  be  regarded  as 
scientific  methods  for  determining  the  various  stresses  to  which 
the  various  members  are  subjected.  In  fact  it  might  be  said 
that  it  was  hardly  possible  for  us  to  obtain  such  very  complete 
information  as  the  Berry  gauge  now  gives  us.  I  have  not  fol- 
lowed Professor  Endsley's  experiments  as  closely  as  I  should 
have  done,  in  view  of  his  very  kind  acknowdedgiuent  of  what 
we  have  tried  to  do  in  helping  him.  I  feel  that  it  is  my  duty 
to  help  him  for  three  reasons :  One  is  that  he  is  Professor 
of  Railway  ^Mechanical  Engineering  in  the  University  of  Pitts- 
burgh ;  the  Department  of  which  I  have  the  honor  of  being  the 
Director ;  second,  in  assisting  him  by  enabling  him  to  obtain 
data  such  as  he  has  presented  to  you  tonight,  information  of 
much  value  to  the  students  of  the  University  will  be  obtained, 
and  third,  wdien  such  information  is  carefully  reviewed  and 
ably  presented  it  will  be  of  undoubted  value  to  the  railways 
and  others  interested  in  the  construction  of  railway  equipment. 

I,  therefore,  desire  to  co-operate  with  Professor  Endsley  in 
his  scientific  studies — to  me  they  are  very  practical  studies — of 
car  construction.  And  I  think  the  paper  he  has  presented  to 
you  shows  that  Professor  Endsley  of  the  University  of  Pitts- 
burgh  and   the  Director  are  trying  to  develop  useful   data.     I 
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had  a  talk  with  him  a  clay  or  so  ago  in  which  I  suggested  to 
him  a  study  of  the  spring  as  he  sees  it  in  commerce.  It  is  far 
from  being  satisfactory  material.  It  does  some  things  that  we 
do  certainly  not  expect  it  to  do  from  our  designs.  For  instance 
we  do  not  expect  to  see  so  many  carloads  of  springs  going 
awav  via  the  scrap  pile,  and  I  do  not  expect  to  see  that  after 
the  Professor  gets  through  with  his  studies  of  springs. 

The  design  of  truck  side  frames  is  a  matter  of  great  inter- 
est to  all  of  us,  especially  with  the  increasing  capacity  of  cars 
now  prevailing.  jMany  lines  have  built  cars  of  seventy  tons 
capacity,  which  permit  of  lading  up  to  155,000  pounds.  And 
our  friends  of  the  Norfolk  &  Western  have  produced  cars,  as 
most  of  you  know,  that  will  carry  a  hundred  tons  of  the  char- 
acter of  coal  mined  in  their  territory.  So  with  the  increasing 
demands  that  we  are  making  of  the  cars  the  parts  must  be  made 
stronger,  and  while  I  have  never  been  averse  to  adding  weight 
to  a  car  to  get  service,  I  must  approve  most  heartily  and  most 
fully  of  the  remarks  made  by  the  Professor  in  regard  to  put- 
ting the  metal  at  the  right  place  and  I  am  sure  we  will  all 
have  to  acknowledge  that  this  paper  presents  one  of  the  best 
studies  of  putting  the  material  at  the  right  place  that  any  of 
us  have  had  opportunity  to  go  over. 

As  to  the  report  made  by  the  ]\I.  C.  B.  Association  to 
which  the  Professor  referred,  the  Committee  on  Trucks  I  believe 
did  make  a  report  last  year  in  wdiich  they  recommended  a  heavy 
side  frame.  Perhaps  a  wise  use  of  the  combination  that  has 
been  referred  to  in  the  beginning  of  my  remarks  may  induce 
a  later  Committee  to  present  a  report  giving  us  a  side  frame 
that  will  be  quite  as  efficient  and  weigh  less. 

PRESIDENT:     ^Ir.  Redding,  what  is  on  your  mind? 

MR.  D.  J.  REDDING  :  Not  very  much  about  side  frames, 
except  that  I  have  been  thinking  while  sitting  here  that  if  the 
Professor  had  made  these  tests  several  years  ago,  he  might  have 
saved  the  steel  companies  a  good  many  hundreds  of  failed  side 
frames.  Many  of  those  failures  might  have  been  prevented 
had  they  been  properly  designed.  We  have  all  had  a  suspicion 
that  it  was  lack  of  design  to  a  large  extent,  but  we  did  not 
know  exactly  where  to  put  the  metal.  We  thought  the  manu- 
facturers   knew.      I    feel   that   they   will    derive    about   as   much 
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IxMiefit   from   this  paper  as  The   Railway  Club  of  Pittsburgh  if 
they  study  it  carefully  and  profit  by  the  results. 

PRESIDENT:  How  about  Mr.  Jones,  of  the  American 
Steel  Foundries? 

MR.  L.  E.  JOXES  :  1  think  wc  have  already  heard  enough 
from  our  standpoint  tonight. 

PRESIDENT:     You  are  satisfied? 

MR.  JONES :  Yes,  and  I  think  the  railroad  people  are 
also  satisfied  that  we  are  trying  to  make  them  the  best  frame 
we  can  and  better  than  they  have  ever  had  before.  We  have 
been  making  frames  quite  a  while  and  we  used  to  think  we 
knew  something  about  them  seven  or  eight  or  nine  years  ago, 
but  we  now  find  the  stresses  and  strains  to  which  frames  are 
subjected  in  service  higher  than  was  thought  possible  a  few 
vears  ago.  We  rarely  ever  make  two  lots  of  frames  the  same. 
There  has  been  a  continual  development.  Old  designs  as  they 
have  shown  weakness  are  discarded  entirely  or  modified.  The 
frame  we  are  now  making  is  designed  to  meet  the  stresses,  as 
they  actually  occur  in  service  and  as  explained  by  Prof.  Endsley 
tonight.  While  wc  believe  this  frame  is  about  right,  it  is  quite 
possible  further  improvements  can  be  made,  and  every  time  we 
are  called  upon  to  design  a  frame  for  a  new  lot  of  cars  it  is 
pretty  certain  that  in  each  case  these  frames  will  be  a  little 
better  than  any  we  have  made  before. 

PRESIDENT :  There  are  some  people  here  who  make 
malleable  iron.  Mr.  Frank  J.  Lanahan,  President  of  the  Fort 
Pitt  Malleable  Iron  Company. 

MR.  FRANK  J.  LANAHAN:  ^Ir.  President,  the  posi- 
tion that  I  am  in  tonight  in  connection  with  the  paper  read, 
and  the  subject  it  covers,  is  well  illustrated  by  one  of  Mr.  Irvin 
Cobb's  stories.  He  tells  of  a  darky  of  improvident  tendancies, 
out  of  both  money  and  a  job,  leaning  against  a  post  as  the 
noon  whistle  blows.  As  he  sees  the  factory  hands  all  hurry- 
ing home,  he  listens  intently,  getting  the  full  benefit  of  the 
whistle,  giving  forth  its  shrill  sound,  and  soliloquizes,  "There 
she  goes.  Dinn'r  time  for  some  folks,  but  just  plain  twelve 
o'clock  for  me."  As  I  am  in  the  malleable  iron  business,  you 
will  all  readily  understand  the  application  of  the  story  where  I 
am  concerned. 
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It  is  somewhat  distressing  to  sit  here  and  Hsten  to  a  beauti- 
fully prepared  and  well  delivered  paper  upon  an  article,  that 
if  successfully  manufactured,  puts  a  decided  crimp  in  the  busi- 
ness from  which  you  are  gaining  your  bread  and  butter.  While 
lacking  the  enthusiasm  of  the  steel  foimdrymen  for  the  purposes 
of  Professor  Endsley's  paper,  nevertheless  I  have  keen  apprecia- 
tion of  the  technical  and  thorough  review  he  has  made  of  the 
subject  of  steel  side  frames,  and  it  is  my  hope,  before  many 
meetings  of  the  Railway  Club  to  hear  Professor  Endsley  deliver 
as  able  a  talk  upon  Arch  Bars,  with  substantial  malleable  iron 
columns  for  support,  and  then  show  in  comparison  when 
properly  designed,  how  much  better  is  the  arch  bar  truck  than 
the  present  steel  side  frame ;  on  the  occasion  of  the  delivery 
.  of  that  paper,  I  can  listen  to  Professor  Endsley  with  far  better 
grace. 

MR.  CHARLES  S.  REA:  I  am  greatly  interested  in 
anything  pertaining  to  the  manufacture  of  cars  and  I  personally 
want  to  thank  the  Professor  for  the  information  he  has  given 
me  on  the  construction  of  Side  Frames.  I  could  not  make  any 
criticism  of  his  paper,  because  it  is  all  to  the  good. 

PRESIDENT :  Mr.  Stark,  you  have  been  associated  with 
different  departments  of  railroads  for  a  long  time.  Let  us 
hear  from  you. 

MR.  F.  H.  STARK:  Mr.  President,  I  recently  attended 
a  function  w'here  several  of  the  speakers  paid  their  compliments 
to  each  other.  One  of  the  later  speakers  prefaced  his  remarks 
by  stating  that  it  took  a  child  two  or  three  years  to  learn  how 
to  talk ;  that  it  took  some  people  a  great  many  years  to  learn 
when  not  to  talk.     I  fear  I  belong  to  the  latter  class. 

I  do  want  to  say  a  word  or  two  in  defense  of  the  old  school 
master  car  builder.  Much  has  been  said  about  the  cut  and  try 
methods  of  pioneer  car  design  and  most  of  such  criticism  is 
unwarranted,  for  most  cars  built  vmder  the  old  masters  stood 
up  well  in  service  quite  as  well  as  some  of  the  so-called  modern 
design. 

Some  years  ago  theoretical  engineers  conceived  the  idea 
that  the  ratio  of  tonnage  as  compared  to  tare  weight  could  be 
largely  increased,  composite  and  steel  cars  were  later  designed 
with  a  hope  of  revolutionizing  car  design  with  a  great  saving 
to  the  railroads.     This  to  a  large  extent  is  not  materialized  and 
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the  practical  car  dcsii^ncr  tiiuls  it  necessary  to  return  to  the  old 
ratio  of  weight  of  freis^ht  and  tare  of  car. 

It  i^  true  that  there  has  been  some  improvement ;  for  in- 
stance, the  cast  iron  car  wheel ;  the  better  distribvition  of  metal ; 
improved  foundry  practice  has  made  it  possible  to  produce  a 
much  better  wheel  and  failures  are  comparatively  unknown,  not- 
withstandino-  the  great  increased  load  imposed,  except  in  the 
case  of  flange  failures  which  arc  due  to  a  limitation  as  to 
dimensions. 

Take  the  development  of  the  M.  C.  B.  coupler.  With  a  slight 
increase  in  the  weight  with  a  better  distribution  of  metal  they 
have  been  able  to  increase  its  efficiency  wonderfully  and  expect 
with  heat  treatment  to  still  improve  it. 

Professor  Endsley  is  a  pioneer  in  the  work  of  determining 
actual  service  conditions  with  a  view  of  designing  truck  parts 
to  meet  the  varying  conditions.  To  accomplish  this  he  has  used 
applied  science  or  in  other  words,  theory  and  practice  to  obtain 
practical    results. 

We  are  to  be  congratulated  upon  having  as  a  member  of 
this  club  the  author  of  the  paper  presented  this  evening  which 
will  prove  of  value  to  the  railroads. 

PRESIDENT :  IMay  we  hear  from  Mr.  Ralston,  Mechani- 
cal Engineer,  Union  Railroad? 

MR.  J.  A.  RALSTOX :  This  is  a  subject  to  which  I  have 
not  given  any  study  at  all.  It  is  very  interesting  and  I  am 
surprised  to  know  of  some  of  the  stresses  stated  in  the  steel 
side  frame.     I  do  not  believe  I  can  add  anything  to  the  subject. 

PRESIDENT:  Do  you  have  to  be  drafted,  Mr.  Stucki 
or  will  you  volunteer? 

MR.  A.  STUCKI:  I  am  a  little  like  Mr.  Stark  I  did 
not  intend  to  say  anything.  However,  I  never  come  to  the  meet- 
ings of  this  Club  without  learning  something  and  this  holds 
good  again  tonight.  It  is  almost  wonderful  to  be  able  to  deter- 
mine the  working  stresses  by  measuring  the  elongation  and  com- 
pression and  the  instrument  no  doubt  requires  most  careful 
application. 

The  paper  is  exceedingly  interesting  and  a  great  deal  of 
work  had  to  precede  it  for  which  Prof.  Endsley,  the  University 
of   Pittsburgh  and   Mr.   Crawford  all  three  should  be  heartily 
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congratulated.  It  is  such  co-operation  which  makes  progress 
possible. 

When  Prof.  Endsley  spoke  about  25  per  cent  of  engineer- 
ing science  and  75  per  cent  of  common  sense  having  been  used 
in  designing"  heretofore,  it  reminded  me  of  many  cases  where  the 
common  sense  or  practical  experience  was  the  least  negligible 
of  the  two,  and  I  for  one  consider  75  per  cent  not  even  enough 
for  the  successful  designing  of  railroad  equipment. 

When  I  years  ago  figured  the  stresses  in  the  50  ton  arch 
bar  truck  and  found  the  sections  lighter  than  those  of  the  then 
standard  40  ton  M.  C.  B.  arch  bars,  I  went  to  the  tear-up  yard 
two  and  three  times  a  week  until  I  was  satisfied  that  the  condi- 
tion of  the  condemned,  although  smaller  trucks,  checked  with 
my  figures. 

It  was  stated  in  the  paper  that  the  arch  bars  break.  So 
they  do,  but  less  than  any  other  part  of  the  truck  and  if  they 
do  break,  it  is  in  the  lower  corner,  where  under  normal  condi- 
tions the  stresses  are  lower  than  in  the  neck  and  the  strain 
gauge  of  course  could  not  show  the  stresses,  which  are  due  to 
abnormal  conditions  breaking  the  bars,  namely,  improper  fit  of 
column  castings,  loose  column  bolts,  burnt  material. 

Prof.  Endsley  brought  out  very  nicely  that  the  angle  sec- 
tion frame  is  not  as  strong  as  the  symmetrical  section.  This 
was  of  course  realized  by  the  foundries  from  the  beginning, 
but  other  gains  in  the  manufacture,  such  as  economy  in  molding, 
soundness  of  castings,  arrangement  of  patterns,  cores,  etc.,  were 
hoped  to  compensate  for  the  mentioned  disadvantage  and  I  per- 
sonallv  know  of  cases  where  the  angle  frames  have  stood  the 
service  for  years,  while  the  succeeding  symmetrical  sections 
have  often  failed.  Some  of  the  steel  manufacturers  present 
may  be  able  to  enlighten  us  more  fully. 

A  good  many  steel  castings  crack  during  solidification, 
others  may  not  pull  apart  to  show  the  crack,  but  no  matter  how 
careful  the  annealing  is  done,  such  sections  will  surely  fail  in 
service.  For  test,  we  usually  select  sound  castings  as  far  as 
we  are  able  to  and  the  strain  gauge  naturally  shows  low  stresses. 
This  again  proves  that  a  great  deal  of  practical  experience  and 
common  sense  is  required  to  choose  sections  and  designs  to 
overcome  such  dangerous  conditions.  A¥ith  this  in  view  I 
have  often  seen  castings  strengthened  by  taking  out  material. 
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The  same  remarks  could  be  repeated  in  regard  to  blow 
holes  in  the  castini^s.  Most  of  the  failures  I  know  of  are  due 
to  this  cause  and  to  obtain  a  fair  degree  of  safety  in  this  respect 
again  requires  almost  unlimited   experience  and  common  sense. 

I  fully  agree  with  the  author  that  the  lateral  strains  are 
small  and  I  do  not  recall  a  single  failure  of  truck  side  frames 
due  to  this  cause,  and  if  we  consider  that  the  50-ton  arch  bars 
are  only  5"  wide  and  stood  up  for  so  many  vears,  proves  again 
the   correctness   of  the   statement. 

Regarding  the  transverse  strains  coming  on  a  truck  frame, 
the  case  is  not  so  clear.  In  a  rigid  truck  the  forces  are 
tremendously  large;  in  a  flexible  or  loose  truck,  especially  if 
the  contour  of  the  wheel  is  fairly  good,  these  strains  arc  fairly 
small;  and  if  the  connections  between  the  spring  plank  and  the 
truck  sides  are  entirely  loose,  making  the  spring  plank  simply 
a  tie,  these  strains  are  nill. 

The  mi  fortunate  part  in  testing  truck  sides  and  other 
similar  railroad  material  is  the  fact  that  the  service  conditions 
are  so  complex  and  so  variable  that  it  is  almost  impossible  to 
produce  actual  conditions  during  the  test. 

MR.  LAXAHAX :  I  trust  that  the  vSuperintcndents  of 
^Motive  Power.  Master  Mechanics,  and  those  engaged  in  the  car 
business  have  listened  to  what  Mr.  Stucki  has  said  relative  to 
the  arch  bar  truck.  I  join  with  the  gentleman  in  thanking 
Professor  Endsley  for  the  able  preparation  of  his  paper,  and 
in  common  with  the  other  members  of  the  Railwav  Club, 
thank  I\Ir.  Crawford  and  the  Pennsylvania  Companv  for  their 
helpful  assistance. 

In  gratitude,  however,  I  turn  to  j\Ir.  Stucki,  and  most 
heartily  thank  him  for  the  crumbs  of  comfort  he  so  generously 
extended  to  those  whose  business  is  so  vitally  affiliated  with  the 
arch  bar  truck. 

In  fact  "our  unique  friend"  is  a  little  more  liberal  than 
was  the  wife  of  a  certain  Irishman.  Suffering  from  a  fatal 
disease,  this  son  of  Erin  was  about  to  pass  away.  His  daughter 
sitting  beside  him,  holding  his  hand  as  he  tossed  in  the  bed 
from  side  to  side.  For  a  moment  he  was  still,  sniffing  the 
atmosphere,  he  said  "Mollie,  I  think  I  smell  cookin'  "  She  said 
"Yes  ^Mother  is  making  some  doughnuts."  He  said  "MoIIie  I 
think,  I  could  ate  some  of  th'm  doughnuts,   I  wdsh  vou  would 
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£i"0  and  £:;'ct  nic  one."  She  answered  "Alright  I'll  go  and  ask 
Mother."  In  a  few  moments,  the  dntifnl  daughter  eame  back, 
and  .sat  down -beside  the  bed,  but  remained  silent.  Her  father 
said  "Mollie,  what  did  your  mother  say?"  Mollie  replied,  "She 
sa\'s.  no  }'ou  can''t  have  any,  that  they're  for  the  wake." 

PRESIDENT:     Air.  (iale,  of  the  Pressed  Steel  Car  Co. 

MR.  C.  TI.  GAIJv  T  wish  also  to  express  to  the  Professor 
m\-  thanks  for  the  few  crumbs  of  comfort  thrown  out  to  the 
steel  foundrx'  men  in  saying  that  it  is  not  altogether  due  to 
fault  of  the  steel  in  these  frames  that  so  many  of  them  failed. 
I  know  that  steel  foundry  men  who  have  been  in  the  business, 
have  for  a  long  time  felt  that  they  were  abused,  that  there  was 
some   fault  elsewhere  than   in   the   foiuidry. 

There  is  another  matter  that  he  touched  upon  which  I  think 
mav  give  some  comfort  to  some  steel  foundry  men.  I  know 
of  some  of  them  engaged  in  the  steel  castings  business  who 
some  few  years  ago  thought*  very  seriously  of  going  into  the 
])usiness  of  making  steel  side  frames,  but  owing  to  the  many 
failures  and  the  great  scrap  piles  they  saw  in  different  yards 
they  came  to  the  conclusion  that  the  cast  steel  side  frame  was 
not  going  to  last  long  and  they  would  not  be  warranted  in 
going  to  any  great  ex])enditure  of  money  for  the  necessary 
equipment.  Rut  from  the  research  work  the  Professor  has 
engaged  in  showing  where  the  addition  of  just  a  little  more 
metal,  or  ]:)erhaps  not  adding  but  just  shifting  the  place  of  the 
metal,  will  make  a  frame  that  will  prove  satisfactory  and  reduce 
failures  to  the  minimum,  the  steel  foundry  men  may  feel  en- 
couraged to  go  into  the  business  more  heavil}-. 

PRESIDENT:  Professor  Endsley,  will  you  close  the  dis- 
<cussion  ? 

PROFESSOR  L.  E.  ENDSLEY:  I  might  add  a  word 
with  regard  to  what  might  be  obtained  in  a  test  of  an  arch 
bar  truck.  I  think  I  will  have  to  take  exception  to  what  Mr. 
Stucki  said  with  regard  to  the  Perry  Strain  guage  not  record- 
ing the  true  stresses  in  the  arch  bar  truck.  Mr.  Stucki  pointed 
•out  that  the  arch  bar  fails  at  the  lower  corner  of  the  bottom 
arch  and  that  checks  exactly  where  the  majority  of  the  cast 
steel  frames  fail.  I  think  probably  ninety  per  cent  of  the  trouble 
of  both  the  arch  bar  and  the  cast  steel  frames  has  occured  at  the 
lower  corner  of  the  bottom  arch.     Mr.   Stucki   points  out  that 
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lliis  p.jim  iukKt  imnnal  cunditidiis  shows  less  sU'fss  than  other 
])oints  of  the  arch  har.  I  assume,  of  course,  that  he  means 
w  hen  we  use  the  orchnarily  accepted  method  of  fig-uring-  it  under 
normal  conditions.  This  shows  very  clearly  what  1  stated  in 
my  paper,  that  we  have  been  iniahle  to  figure  accurately  the 
stress  coming  at  different  points  of  the  side  frame.  To  make 
it  more  clear,  prol)ably  when  a  side  frame  is  loaded,  either  in 
service  or  in  a  testing  machine,  there  are  two  sets  of  stresses. 
One  set  of  stresses  is  due  to  the  truss  action  of  the  load  on  the 
side  frame,  and  the  other  is  due  to  the  bending  of  each  indi- 
vidual member.  That  is,  in  the  cast  steel  side  frame,  all  ten- 
sion and  compression  members  are  tied  together  at  the  ends 
and  we  do  not  have  a  pin  point  connection  at  the  ends  of  the 
members  such  as  l;ridgc  designers  have  had.  Of  course,  wdnen  a 
bridge  design  has  ])in  point  comiections  entirely  the  stresses  set 
up  in  the  ditTerent  members  can  be  figured  acctirately,  but  when 
the  ends  of  the  tension  and  compression  members  are  tied  to- 
gether by  plates,  other  stresses  are  developed  due  to  the  bend- 
ing of  the  members,  and  these  stresses  must  be  taken  into  con- 
sideration. While  the  members  in  bridge  construction  are  rather 
long  in  comparison  with  their  width,  the  members  in  the  cast 
steel  side  frame  are  rather  short  with  regard  to  their  width. 
I  have  found  in  some  cases  the  bending  stresses  to  be  double 
the  stresses  due  to  the  truss  action. 

Now  in  the  arch  bar  truck  you  have  the  ends  of  the  mem- 
bers tied  together,  not  exactly  in  the  same  wav,  but  at  the 
lower  corner  of  the  lower  arch  bar,  }-ou  have  two  tension  mem- 
bers coming  together  through  the  lower  liend.  This  horizontal 
part  is  also  luider  the  bending  stresses  due  to  the  load  wdiich  is 
stipported  between  the  two  columns,  and  vou  are  here  getting 
bending  stresses  along  with  the  truss  action.  So  that  it  is  almost 
impossible  to  figure  what  these  stresses  may  be,  but  the  Berry 
Strain  gauge  applied  at  any  of  these  points  will  show  the  total 
elongation  of  any  memljer  at  any  point,  and  this  elongation  or 
compression,  can  only  l)e  due  to  the  stress  ecjuivalent  to  this 
elongati(jn. 

The  lierry  Strain  gauge  will  not  tell  you  whether  it  is  the 
truss  stress  of  a  bending  stress,  but  it  will  give  }-ou  the  sum  of 
all  stresses  at  that  point. 

In  regard  to  the  bottom  arch  bar  not  fitting  as  ^ir.   Stuckt 
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states,  this  will  induce  another  hending  of  the  bar  until  it 
seats  itself  at  this  point,  and  induce  other  stresses,  which  give 
abnormal  stresses  at  this  point,  but  should  the  Berry  Strain 
guage  be  applied  to  the  arch  bar  truck  thus  equipped,  it  will 
give  vou  the  total  stress  occurring  at  this  point  under  any  given 
load. 

I  am  very  glad  indeed  to  hear  Mr.  Stucki  say  that  we 
must  use  our  common  sense,  ^^'c  all  must  use  a  large 
amount  of  common  sense  in  any  design.  Of  course,  the  foun- 
dry practice  will  probably  alter  some  of  our  figures  and 
designs  and  I  would  not  want  to  say  that  you  could  design 
a  cast  steel  side  frame  in  the  laboratory  alone,  l)ut  after  you 
know  the  forces  you  are  going  to  get.  you  can  put  these  on  the 
frame  anel  like  causes  will  produce  like  result.  There  is  no 
difiference  between  theory  and  i^ractice  when  all  the  facts  are 
known.  Theory  does  not  know  all  of  the  facts  many  times, 
nor  (Iol-s  ])ractice.  but  when  we  get  all  the  facts,  theory  and 
practice  lock  arms  and  walk  ofit  together. 

Far  l)e  it  from  me  to  sav  anv  thing  against  the  arch  bar 
truck.  I  have  never  tested  an  arch  l)ar  truck  in  the  manner 
in  which  I  have  tested  the  cast  steel  truck.  ^ly  paper  tonight 
merely  gave  you  what  I  consider  some  very  important  facts 
with  regard  to  the  design  of  cast  steel  side  frames,  but  I  am 
very  sure  that  the  Berry  Strain  guage  will  give  you  the  stress 
in  anv  member  whether  it  be  cast  steel  or  i^olled  steel.  In  fact 
I  have  used  the  Berry  Strain,  guage  on  design  of  brake  beams 
and  whenever  a  brake  beam  begins  to  take  set  as  a  whole 
there  are  being  developed  stresses,  some  place  in  the  beam 
which  are  above  the  elastic  limit  of  the  metal.  I  have  checked 
this  several  times  in  brake  beams. 

As  far  as  initial  stress  in  cast  steel,  mentioned  by  Air. 
Stucki.  is  concerned,  we  may  have  some  initial  stress  at  the 
different  points,  but  if  this  initial  stress  is  there,  that  point 
will  l)cgin  to  take  set  before  the  elastic  limit  of  the  metal  is 
indicated  at  that  point.  In  that  way  we  can  determine  where 
the  initial  stress  is  in  the  frame.  If  we  have  a  metal  that 
should  take  set  at  30.000  pounds  per  square  inch  in  tension, 
and  it  takes  set  at  20,000  pounds  per  sfiuare  inch,  we  would 
immediately  know  that  an  initial  stress  ot  10.000  pounds  per 
square   inch    is   there.      In    fact   from   an   initial   stress   of  3,000 
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lo  4.000  puuiids  is  very  large  for  iinannealed  castings.  In  an 
anneal.ed  casting  the  initial  stress  is  too  small  to  determine.  In 
fact  the  variation  in  the  elastic  limit  is  greater  than  the  actual 
amount  of  initial  stress.  I  firmly  believe  in  annealing  cast- 
ing and  if  the  annealing  is  well  done,  you  will  obtain  frames 
without  apprecial)le  initial  stress.  There  are  a  good  many 
things  which  develo])ed  during  these  tests  which  I  have  not 
told  you  about,  but  it  would  take  three  or  four  meetings  to 
give  you  the  whole  thing.  My  main  thought  in  writing  this 
paper  was  to  give  you  the  meat  of  the  argument,  and  I  thank 
you  for  your  patience. 

AIR.  CRAWFORD  :  May  I  say  a  few  more  words :  There 
seems  to  have  been  some  discussion  aroused  between  the  arch 
bar  and  steel  side  frame,  My  understanding  of  the  Professor's 
paper  is  that  he  was  only  bringing  out  the  facts  regarding  the 
steel  side  frame.  Just  as  soon  as  whatever  is  holding  back 
business  quits  holding  and  lets  us  have  a  little  more  prosperity  I 
will  ask  the  Professor  to  co-operate  with  us,  in  getting  the 
data  regarding  the  standard  arch  bar  truck  in  the  same  way 
he  has  gotten  it  for  the  steel  side  frame  truck.  Then  he  can 
present  another  paper,  and  Mr.  Stucki  and  Professor  Endsley 
can  meet  on  common  ground  with  full  facts  on  both  kinds  of 
construction. 

MR.  LAXAHAN:  That  puts  mc  in  the  position  of  the 
Scotch  }ilinister  Avho  was  delivering  his  first  sermon  before  a 
strange  congregation.  After  rising  in  the  pulpit,  he  was  quiet 
for  a  long  time  before  starting  his  discourse.  He  kept  his  eyes 
riveted  up  to  the  choir  loft,  and  the  congregation  looked  at 
him  expectantly.  Quite  a  long  time  elapsed,  aud  still  the  ser- 
mon was  not  started.  Finally  he  said  "Brethren  and  Sisters, 
there  is  a  laddie  up  in  the  gallery  who  is  kissing  a  lassie, 
when  he  stops  I'll  begin."  It  is  not  my  understanding  that 
Mr.  Stucki  shows  any  inclination  to  waiver  in  the  kind  things 
he  has  said  about  the  arch  bar  truck,  so  there  is  no  necessity 
of  a  sermon  from  me  on  the  subject.  However,  I  would  Hke 
to  make  a  little  proposition. 

Mr.  Crawford  has  kindly  offered  the  use  of  the  Pennsyl- 
vania Lines  for  a  similar  test  of  the  arch  bar  truck  that  has  been 
accorded  the  steel  side  frame.  Gladly  will  I  offer  the  services 
of  the  Fort  Pitt  Malleable  Iron  Company  to  furnish  the  malle- 
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able  iron  columns,  and  I  am  quite  sure  that  the  bar  iron  manu- 
facturers and  the  nut  and  bolt  people  will  most  willingly  co- 
operate with  us  in  conducting"  experiments  which  will  mean  so 
much  to  their  respective  trades,  giving  the  railroad  fraternity 
some  important  light  upon  the  arch  bar  proposition. 

^IR.  A.  G.  MITCHELL:  I  move  that  a  vote  of  thanks 
be  tendered  to  Professor  Endsley  by  the  Club  for  his  very  inter- 
esting and  able  paper,  and  also  to  his  worthy  assistants  who 
attended  and  helped  him  in  the  work. 

The  motion  was  duly  secontled  and  unanimously  agreed  to 
by  rising  vote. 

There   being   n(^   further  business, 

ON    MOTIOX.   Adjourned. 

^  Secretary. 
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RAILWAY  CLUB   NOTES. 


The  followiiii;"  sulijects  were  i)rcsentc(l  and  discussed  by 
the  se\eral  Raihvay  Chibs  (hiring-  the  month  of  February  as 
noted  l)el»  >\v  : 

Xew    \'ork    Railroad    Ckil),    I  larry    1).     X'ought,    Secretary,    95 

Lil)erty    vStreet.    Xew   York.   X.   Y. 
SiM'.jKCT:    Train     Despatchins:;-    l)y    Wireless,    by    I^.     15.    Foley, 
Supt.  Teleora^h.   I).   F.  &  W.  R.  r'. 

St.    Fouis    Railway   Clul).    I*.    \V.    Frauenthal,    vSecretary.    FInion 

Station.  St.  Fouis.  Mo. 
Sunji'X'T:    Why  Are   Superheaters  Essential   for  Decreasing"  the 

Expenses  of   Railroads,  liy   R.   AF  Ostermann,   Foco- 

motive   Superheater  Co. 

Xew  Enoiand   Railroad  Club,  Wm.  E.  Cade,  Ji'-.  Secretary,  683 

Atlantic  Avenue,  Foston,  Mass. 
Sri'.jKCT:    Railroad   Fuel   Economy,  by   M.  C.   ^l.   Flatch.   Supt. 
Fuel  Service.   D.  F.  &  W.'  R.  R. 

Western  Railwa\-  Club.  Jos.  W.  Taylor,  Secretary,   1112  Karpen 

Ikiilding,  Chicag"o,  Til. 
SuujKCT:    What    is    a     Focomotive,    by    Georoe    S.     Goodwin, 
]^Iechanical  Eno-ineer,  C.  R.  F  &  P.  Rv. 

Canadian  Railway  Club,  [as.  Fowell,  Secretary,  Chief  Draftsman 

G.  T.   R..  Montreal.  Canada. 
Sur.jECT:    Toronto    Grade    Separation,   by   J.    R.    W^    Ambrose, 
Chief  Ens^ineer,  Toronto  Terminals  Railwav  Co. 

Richmond  Railroad  Club,  F.  ( ).  Robinson,  Secretarv,  c-o  C.  &  O. 

Ry..    Richmond,   Va. 
Subject:    Xew     York    Terminals,    by    H.    S.     IFilliat,     Signal 
Engineer,   Grand   Central   Terminal. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given,  for  a  nominal  price. 
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PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFORA\S 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILRLCMP  SUf>PtlES 


Roofings 

Fibre  Conduit 

Brake  Lining  and  Blocks 

Packin$!S 

Locomotive  Lagging 

Electrical  Supplies 

Gaskets 

Flexible  Armored  Squirt, 

Mastic  Flooring 

Pipe  Coverings 

Tank,  Car  Heating,  Air 

Speedometers 

Hair  Felt 

Brake  and  Air  Signal  Hose 

Fire  Extinguishers 

Smoke  Jacks 

Air  Brake  Expander  Ring 

Lighting  Systems 

Asbestos  Wood 

Steel  Car  Insulation 

Sanitary  Specialties 

Waterproofing 

Underground  Conduit 

Vitribestos  Stack  Lining 

Cork 

Asbestos  Cements 

Refrigerator  Car  Insulation 

Write  for  Catalog  No.  252. 


H.  W.  JOHNS-MANVILLE  CO. 

Ne\v  York  and  Every  Large  City. 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 

Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -     -    New  York 


RreigHt  and  Rassenger 


Of  E\/ery  Desoription 

Pressed  Steel  Specialties 
Xank  Cars  mine  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago        Washington,  D.  C. 


FOR 

GREATER  EFFICIENCY 

USE 


?^^   SOUID-TRUSS      ^''AKE  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN,  PA. 


H.  H.  WEAVER,  President.      FRANK  J.  LANAHAN,  Vice  President.     F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  For  Sale 


XohQ    STA=RITE'' 

6f\R  CURTAINS  Md  FIXTURES  1 

=         BEST 

ARE    F'OOL   F»F?OOF=^  ! 

No    Attention — No    Worry — Are    Right — Stay  Right. 

'rrHindtf  TheRailwaySupply&CurtaihCo. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


Every   Dollar   EARNED  by  a  Railroad  is  EARNED 
by  its  LOCOMOTIVES 

THE 

Ross-Schofield  System 

of    Circulation    of  Water    in    Locomotive    Boilers 


End    Elevation,   Showing  the    Circulation    from   the   Barrel    and 
Lea-  of   the   Boiler  over  the   Crown   Sheet 


SAVES 


ASSURES 


Maintenance  costs 
Delays 

Boiler   repairs 
Flue  troubles 
Fuel  and  water 
Scale  formation 

Increased  power 
Additional  service 
Longer  life 
[^   Safety 


Xhe^  Q  &  C  Oompany 

NEW  YORK  CHICAGO 

90   West   Street  Peoples  Gas  Bldg. 


SUYDAM'S  Protective  PAINTS 

fof  ffdslit  (afs  ^  5tfii(IUMl  W  M 


■MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLCR  STS., 

BELL   PHONE,  343  nsK.  PITTSBURGH,  Pa 


This  Space  For  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 


MANUFACTURCn*    OF 


CYPRUS  BRONZE   FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        IVfOTOR  BEARINGS 

eniral  Offlct  and  Works,  170-182  Fourtsenth  St.  and  169-176  FIfttanth  St.,  Jarsty  City.  N.  J. 
DANIEL  M.  BRADY.  Pfsident         

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak«  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York, 


Peoples  Gas  Bldg.,  Chicago. 


rsspw 
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BOLTS  A  NUTS  A  RIVETS 

STEEL  CAR  FORGE  COMPANY 

"POROINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 

It  is  now  possible  to  procure 

"ARMCO"  (American  IngM)  IRON  BARBED  WIRE 
WELDING  WIRE  AND  OTHER  WIRE  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SALE 


FOR  SALE 


Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH.  PA. 


Graham  Nut  Company 

PIXXSBURGH,   F»A. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punclied  C.&T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 


"MURDOCH"  RAILROAD  ^^ItTJ 

Copper  Hardened 


MR.  SUPERINTENDENT  OF  MOTIVE  POWER:- 

There  are  many  railroads  that  are  having  trouble  with  the 
babbitt  metal  that  they  are  using  on  their  locomotives.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out   fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

When  you  write  3-our  next  order  make  it  read 

"illllOCr  RAILROAD  ^.^PJvV  COPPER  RAROEMED 

Within  sixty  days  you  will  notice  your  requirements  getting 
smaller.  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difiference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt  Metal, 


^^«mMMMMMIM0VVVVWW«MM«WVVVVVVWVWW«W0«««^%»«MM»«iqMMMMM^7WWWV  A 


THE 


GOULD  5  Ml  [a  SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


ROLLER  BEARING 
PISTON 
AIR  DRILLS 


MADE    IN 
VARIOUS 
SIZES     SUIT- 
ABLE   FOR 
ALL  CLASSES 
OF   WORK. 


CORLISS    VALVES 
ROLLER    BEARINGS 
ONE-PIECE    CON- 
NECTING   RODS   AND 
TOGGLES   AND   TELE- 
SCOPIC  SCREW   FEED 


•'MMIIilliliPf 


SENT  ON 
TRIAL.     WE 
PAY   EXPRESS 
CHARGES    IN 
BOTH   DIREC- 
TIONS IF  UN- 
SATISFACTORY 


MOST    ECONOMICAL 
HIGHEST   EFFICIENCY 
GREATEST  DURABILITY 
LONGEST   RANGE  IN 
DRILLING 


ASK    FOR   CIRCULAR   Q 


INDEPENDENT  PNEUMATIC  TOOL  CO., 


CHICAGO 


NEW   YORK        ATLANTA       PITTSBURGH 


SAN   FRANCISCO 


IQ 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

■^t  PARK.     BUILIDIINCi  1^ 
LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  Jh^^L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:         •  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,    Pa.  PITTSBURGH,    PA. 

o  Ti  /-I       1      J      1-.  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

606    FRANKLIN    BANK    BLDQ. 


Mention,  master  Car  Bmldersi 

The  M.  C.  B.  rules  of  interchange  ...  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  tlie  steel  \^^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  ^AK  maintenance,  brake  headfl  itn^ 
freight  equipment.  •"•        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipmeni. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDKY  COMPANY, 

Tho  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 


lA/RITE     F'OR    SA/V\F»LE    OF 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  _    ^wiw^v^w,    w    ^      -^^ 

BRIDGE  PAINTS.  *-/W  V  lo  V  IL  L/IL  ,    flT 


m  NATHAN  MANUFACTinUNG  CO 


^^uElESaSs^mm 


1612  Old  Colony  Building,  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


I  Sight-Feed  Lubricators. 

i  Ail  Specially  arranged  for  High-Pressure  Engines. 

>  STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  EN6IHES. 

>  Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
I  on  Cups,  Etc. 

i  SOLE  AQENCr     FOR  THE 

i  Coale    Muffler    d    Safety    Valve    Co.,   Inc. 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


•'STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  DSE   BY  ALL  THK  LEADING  RAILROADS   IN   THE   UNITED  STATES 


-MANUFACTURED     ONLY     BY" 


CHICAGO  ILL  JAMES  B.  SIPE  8l  CO,  Pittsburgh,  pa. 


LOCOMOTIVE  6L0W-0FF 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


HOMESTEAD 

,  0,FF 


A  catalog  or  call  by  Representativ* 
for   the  asking.     ^     0     ^     J9     0 

ImM  Valve  Wi  Co., 

Works:  Homestead,    Pittsburgh,  P«. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 
CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrieal  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  Eoeland. 
Send  for  Catalogue  and  Prices. 


r 


BALLS 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
THE   Ideal  PAIMT  OI  L 


B.  C 
SPIRITS 


=^ 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH,  PA 


=2) 


SAFETY  FIRST  IN  RIVETING 

Is    possible    with    the    BOYER  HAMMER  when  fitted  with   M. 
S.   Tool    Holder   or    Piston    Retaining  Wall. 


With  the  SAFETY  you  get  the 
POWER 
SPEED 
DURABILITY 

That     have     characterized     the   BOYER     HAMMER 
first   proved   that   pneumatic   riveting   was  a  success. 
(Write   for  Bulletin  No.  124.) 
Address  Dept.    II, 

CHICAGO  PNEUMATIC  TOOL  COMPANY 


since     It 


Chicago  Office, 
1052  Fisher  Bldg. 


Branches 
Everywhere. 


New  York  Office 
50  Church  St. 


H.  H.  HEWITT,  PRES.  C.  M.  HEWITT,  VICE  PRES. 

MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   cnD  /   FAST  PASSENGER  CAR  SERVICE, 
BEARINGS  *■""  I   HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'  boss  sit  up  an'  take  notice." 

JOSEPH  OIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES,  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Established   1827.  JERSEY    CITY,    N.   J. 


The  National  Safety  Brake  Lever 

and  other  Castings  for  Air  Brake  Equipment 
Ask  for  our  No.  22  Catalogue. 

THE  NATIONAL  MALLEABLE  CASTINGS  COMPANY 

Cleveland,  Chicago,  Indianapolis,  Toledo, 

Sharon,  Pa.,  Melrose  Park,   111. 


This  Space  Tor  Sale 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems:  the  adaptation 
of  various  forms  of  apparatus  to  specitic  conditions;  increased 
operating-  efficiency;  shorter  stopping  distances  for  passenger 
trains:  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
empha-i/e    qualitv   service   as  well   as   quality  brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westinghouse  Electric  Arc  Weldini  Equipments 

have  reduced  the  repair  costs  in  many  railroad  shops.  They 
save  their  cost  in  three  months'   time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops— pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTIRING  COMPANY  /y^ 

East  Pittsburgh,  Pennsylvania  V^^ 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFICS  vs.  TEN  WHEELERS 


Total  Weight  ot  l-.nginc,  iy3.5<KI  ijoiinds;  Weight  on  iJnvers, 
191,0()0  pounds;  Diameter  of  Drivers,  69  inches;  Boiler  Press- 
ure, 205  pounds;  Cylinders,  24x28  inches;  ]\raximum  Tractive 
Power,   40,730   pounds. 

These  are  the  first  Pacific  type  locomotives  to  be  used 
on  the  Delaware  and  Hudson  Railroad.  Heavy  passen- 
ger service  on  this  road  was  formerly  handled  by  ten- 
wheel   engines. 

The  Pacific  type  locomotives  have  an  increased  tractive 
power  of  44.0  per  cent  and  an  increased  equivalent  heat- 
ing   surface    of    91.3    per  cent. 

High  sustained  tractive  efforts  demand  ample  boiler 
capacity. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


(( 


YB"  GALVANIZED  ill  PRIMER 


When  used  directly  on  galvanized  iron  will  prevent  the  following 
coats  from  peeling  off.     Write   to   us   for  particulars. 

YflRNflLL  PfllNT  COMFflNY 

PHILADELPHIA,  PA. 

MANUFACTURERS  OF  ALL    RAILWAY    SPECIALTIES. 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

MACHINE  TOOLS 
STEAMnJTMMERS 


ELECTRIC 

rfiAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  6. 

GAUGES 


Niles  New  Wodel  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are    saving    thonsands    of 

Making  Thermu  Weld  Without  Removmg        dollars   every  year   using 

Frame  Thermit       for     welding 

their   broken    engine    frames    in   place,    and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are   not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our  new  pamphlet  2167   will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUXTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  ."29  3."."  Folsom  St.,  San  Francisco 

T.jOO  S.  Chicago  .Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


y 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,       General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 


HAS   THE 


STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE 


RESULTS  GREAT 


Manufactured    Only    By 


Hunt-Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


Galena 'Signal   Oil   Company 

FRANKLIN,  PENNA. 

SOLE   MANUFACTURERS  OF  THE  CELEBRATED 

Galena  Coach,  Engine  and  Car  Oils,  and  Sib- 
ley's Perfection  Valve  and  Signal  Oils. 

Guarantee  cost  per  thousand  miles  for  from  one  to  five 
years  when  the  conditions  warrant  it. 

Maintain  Expert  Department,  which  is  an  organization 
of  skilled  railway  mechanics  of  wide  and  varied  experience. 

Services  of  experts  furnished  free  of  charge  to  patrons 
interested  in  the  economical  use  of  oils. 

Street  Raiiw&.y  Lubrication  zv  Specialty. 


Please  write  to  home  office  for  §,    /\,    IVIEGEATH, 

further  particulars.  PRESIDENT. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLK  CASTINGS 

FOR  THK  RAILROAD  AND 

CAR  COMPANY  TRADF. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 
American  Arch  Co.  .  . 


I'age 


American   Brake   Slioe   &   Foundry 

Co lit 

American   Locomotive   Company..        viii 

Baldwin    Locomotive    Works x 

Ball    Chemical    Co v 

Brady    Brass    Co Front  Cover 

Butler  Drawbar  Attachment  Co. .  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co. .  .  v 

Damascus  Brake  Beam  Co xvii 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

Flannery  Bolt  Co xi 

Fort  Pitt  Malleable  Iron  Co xii 

Galena-Signal  Oil  Co xii 

Gem    Manufacturing    Co.  ..  Front  Cover 

Goldschmidt  Thermit   Co ix 

Gould  Coupler  Co ii 

Graham  Nut  Company Front  Cover 

Homestead  Valve  M fg.  Co :-•• 

Hunt-Spiller  Mfg.  Co xi 

Independent    Pneumatic   Tuol    Co.  .      ii 

Jacobs-Shupert  U.  S.  Fire  Box  Co.        xvi 

Johns-Manville    Co xi.x 

Locomotive  Superheater 

Company Front  Cover 


Long,  Chas.  R.,  Jr.,  Co... 
Magnus  Metal  Company... 
Manning,  Maxwell  &  Moore. 


NA.ME 

Murdoch    &    Co.    H 
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PROCEEDINGS  OF  MEETING. 
MARCH  26.  1915. 

The  regular  monthly  meeting  was  called  to  order  at  the 
Monongahela  Hous^.  Pittsburgh,  Pa.,  at  8  o'clock,  P.  M.,  by 
President.  F.   M.  McXulty. 

The    following   gentlemen    registered : 


Allison.  John 
Amsbary,  D.   H. 
Anderson.   A.    E. 
Anderson,    J.    B. 
Babcock,   F.   H. 
P.aird.   J.   H. 
Barclay,    E.    E. 
Battinhouse.   J- 
Pdackall,   R.   H. 
Boehm.  L.  M. 
Bover,  C.  E. 
Butler.   W.   J. 
Caldwell.  J.   O. 
Cassiday.   C.    R. 
Chester.  C.  J. 
Code.  J.   G. 
Conway,   J.   D. 
Cooper,   F.  E. 
Cooper,    T-   H. 
Cotton.  A.    C. 
Courson.    C.   L. 
Courtney.   D.    C. 
Crenner.    J.    A. 
Dickinson.   F.   W. 
Dillon.  S. 
Ferren.   R.   O. 
Fitzgerald.  D.  W 
Fogle,  E. 
Forsythe.  G.  B. 
Frevgang.  A.  H. 
Fulton.  A.  M. 
Gies,  Geo.  E. 
Grewe,  H.  F. 
Gross.  C.   H. 
Hammond,  H.   S. 
Harsch.   A.   M. 
Haynes.    J-    B. 
TTepburn,  M.  J. 


MEMBERS. 

Herrold,  A.  E. 
Hettler,  R.   C. 
Hindman.   S.   AI. 
HoiTman.   }.  M. 
Howe.  D.'M. 
Huchel,  E.  W. 
Huchel,  H.  G. 
Huff,  Geo.  F.  Jr. 
Hughes.   Jos.  T. 
Irwin,   E.   P. 
Jameson,  A.  A. 
Johnson.   E.   A. 
Kelly.   H.    B. 
Keptner.  J.  B. 
Kinch.  L.    E. 
Kinter.  D.  H. 
Klein.   R.   A. 
Kleine,   R.    L. 
Knight,  E.  A. 
Knight.    E.    H. 
Koj],  J.  F. 
Lanahan,  Frank  J. 
Lawlev.    R.    X. 
Lidstone,   F.   J- 
Lindner,   W.   C. 
Lindstrom,  Chas.  A. 
Lobez,    P.    L. 
Long,   R.   M. 
Low,   T.  R. 
Lyle,  D.   O. 
Lvnn,    Saml. 
Maier.  J.  L. 
]\Iarcus.    M. 
Marshall.    W.   T. 
Mason.   Stephen  C. 
Mask,   H.  N. 
Maxfield.    H.    H. 
Alensch.   E.   M. 
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Milli.^aii.   ]-:.  Jr. 

I\f)\vand,  T.  A. 

Mdtl,    vSaml.   L. 

Scott,   R.   T. 

Murdoch,   11. 

Schaick,  W.  T;. 

Alurphv,   W.    I. 

Scarlcs,  E.   T- 

-McCann,   J.  P. 

Seewald.    I. "  1  [. 

AlcCnlUim'    0.   C. 

Sheets,    11.    E. 

McCurdv,    C.    H. 

Sleeman,  W.  C. 

AIcDermitt.  W.  W. 

Smith,   D.   W. 

McKinstrv,  C.   H. 

Smith,   E.    M. 

.McXai-ht,  A.  H. 

Smodt,  W.   D. 

AlcXuhv.   F.   AT. 

Stark,   F.   II. 

Xeel,  T.   M. 

Straub,  \'.  \'. 

O'Connor,  M. 

Strcib,    G.   A. 

Painter,    Jos. 

Stuck i,  A. 

Postlethwaite.  C.  E 

Ta}lor,  F.  C. 

Procn,    lohn 

Thomas.  J.   FF. 

Rabold^W.    E. 

Turner,  L.  H. 

Reddino-.  D.  J. 

A'owinkel,   F.   F. 

Richardson,  L. 

Walther,    G.    C. 

Ridley,  R.  C. 

Warfel,    J.   A. 

Robbins,   F.    S. 

Way.   E.'S. 

Robbins.  J.  A. 

Wilson,    T.    A. 

Roemer,  W. 

Wood,  H.  L. 

Wyke,  J.  W. 

VISITORS. 

Armstrong,  L.  N. 

Murdoch,  E.  A. 

Calvin,  A.  W. 

Parrv,  F.   C. 

Converse,   W.    A. 

Pfeiffer,   C.   A. 

Cox,  W.   W. 

Pickles,   H.    D. 

Francis,  T.  E. 

Potter,    C.    T. 

Grusch,    A.    E. 

Roth.    T.   F. 

Gruver,  Dr.   A.   B. 

Shadle.  C.  S. 

Ilavnes,  F.  E. 

Steel.   L.   C. 

Jay.   A.   R. 

Stenson,   G.   A. 

Keeoan,    J.   E. 

Stroh,  W.  N. 

King,  C.'C. 

Tellep,   H. 

Lacklin.  E.   P>. 

Walker.  Svlvestcr 

Maxwell,   F.   P. 

Wilder.  H.   W. 

IMorrow,   W.    M. 

Wriglev.   C.  B. 

PRESIDENT:  The  roll  call  will  be  dispensed  with,  as 
Ave  have  a  record  of  the  attendance  from  the  registration  cards. 

The  reading  of  the  minutes  will  be  dispensed  with,  as  they 
are  now  in  the  hands  of  the  Printer  and  will  be  in  vour  hands 
in  a  few  days. 
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The  Secretary  will  read  the  list  of  applicants  for  mem- 
bership. 

SECRETARY :  W'e  have  the  fullo\.ving"  applications  for 
membership : 

Calvin,  A.  A\'.,  Draftsman,  A.  Stucki  Co.,  121 1  Sandusky  Street, 
X.  S.,  Pittsburgh,  Pa.     Recommended  by  A.  ]\I.  Fulton. 

Grusch.  A.  E.,  V>\\1  Clerk,  Penna.  Co.,  76  Xorth  Starr  .Vvenue, 
Bellevue,    Pa.      Recommended   by   George   E.    Gies. 

Kummer.  Jos.  H.,  Chief  Clerk.  Fort  Pitt  ^Malleable  Iron  Co., 
209  Greydon  Avenue,  IMcKees  Rocks,  Pa.  Recom- 
mended by  Frank  J.  Lanahan. 

]\Ieig's.  Robert  R.,  Motive  Power  Inspector,  Penna.  R.  R.,  28th 
and  Libert\'  Avenue,  Pittsljurgh,  Pa.  Recommended 
by   H.    H.  "^laxfield. 

Saints,  Chas.  A.,  Salesman,  A.  W.  Cadman  ^lanufacturing  Co., 
2814-2816  Smallman  Street,  Pittsburgh,  Pa.  Recom- 
mended by  F.    S.   Robbins. 

Shadle.  C.  S.,  Assistant  M.  A\'.  Storekeeper,  Penna.  R.  R.,  7333 
Kellv  Street,  Pittsliurgh.  Pa.  Recommended  l\^■  L.  E. 
Kinch. 

Smith,  F.  C.  Chief  Clerk,  Passenger  Train  blaster,  P.  &  L.  E. 
R.  R.,  3040  Merwyn  Avenue,  Pittsburgh,  Pa.  Recom- 
mended by  F.  II.  Babcock. 

Stroh.  A\'.  X"..  General  Manager,  Kennedy-Stroh  Co.,  Pittsburgh 
Athletic  Association,  Pittsburgh,  Pa.  Recommended 
by  H.   S.   Hammond. 

\\'alker,  E.  H.,  \'ice  President,  The  Standard  Coupler  Co.,  30 
Church  Street,  X'ew  York,  X'.  Y.  Recommended  by 
J.  G.  Code. 

This  brings  our  membership  up  to   iioi. 

PRESIDEX'T :  Upon  approval  b}-  the  Executive  Com- 
mittee of  these  applicants  these  gentlemen  will  become  members. 

There  being  no  further  business,  we  will  now  have  the 
Rport  of  the  Standing  Committee  on  Revision  of  I\I.  C.  B. 
Rules  of  Interchange  which  will  be  presented  by  the  Chairman 
of  the  Committee,  'Mr.   R.  T.   Kleine. 
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:\IR.  U.  I,.  KlJ':iXI<::  Mr.  I 'resident.  Arcnihcrs  of  The 
]\ail\\a\  C\u])  of  Piltsl)ur,i4ii,  and  \'isilors:  —  1  do  not  jjropose 
to  read  all  the  reennimendations  made  l)y  the  Committee.  The 
printed  Report  has  lieen  in  yonr  hands  for  a  week,  and  it  is  to 
he  i)resunied  that  \"ou  ha\'e  all  read  it.  While  these  recom- 
mendations mi^ht  a])pear  rather  volnminons,  the  Committee 
worked  pretty  hard  in  an  ctTort  to  clear  up  the  Rules.  We  had 
a  re(|nest  from  mcmhers  of  tlie  Arhitration  Committee  not  to. 
make  an)'  more  chani^es  in  the  Rules  this  \ear  than  were  ahso- 
lutely  necessar\-  in  order  to  hriui;-  them  up  to  date  and  to  avoid 
any  discrepancies.  ; 

llowever.  after  the  Rules  were  adopted  last  }'ear  the  Arbi- 
tration Committee  found  it  necessary  to  issue  two  circulars, 
Xos.  9  and  if\  intcrjM-eting-  the  Rules.  And  I  might  say  that 
in  interpreting"  the  Rules  some  of  them  were  somewhat  changed, 
with  the  result  that  after  these  interpretations  were  put  out 
there  were  still  differences  of  opinion  among  the  railroads  as 
to  just  what  was  meant.  Take  for  example  Rule  No.  33,  which 
relates  to  brake  shaft.  The  19 14  rules  made  the  handling  coni- 
jiany  responsible  for  brake  shaft.  The  Arbitration  Committee,, 
in  interpreting  'what  was  meant  by  Rule  33,  included  all  the 
items  which  were  attached  to  the  brake  shaft  and  in  that  way 
amplified  the  rule.  Notwithstanding  all  this,  the  question  comes 
up  now  whether  a  brake  chain  bolt  is  a  delivering"  company  or 
owner's  responsibility.  The  amount  of  correspondence  on  that 
one  item  alone  has  been  so  voluminous  that  rcalh-  the  rule  ought 
to  be  clarified. 

With  that  idea  in  view  the  Coiumittee  has  gone  tlirough 
the  entire  Rules,  also  through  the  prices,  and  presents  to  you  a 
price  where  none  is  given  in  the  Rules  now,  or  where  there 
is  a  dift'erencc  of  opinion  as  to  that  price.  For  example,  one 
road  will  charge  5  cents  for  an  item.  Another  road  will  charge 
3  cents  for  the  same  item.  The  road  that  charges  5  cents  re- 
ceives an  objection  from  the  road  that  charges  3  cents,  and 
there  is  no  way  in  which  to  settle  the  question  and  cither  the 
road  that  charges  5  cents  must  change  to  3  cents  or  the  road 
that  charges  3  cents  must  change  to  5  cents.  For  these  reasons 
we  have  oft'ered  a  good  many  changes  in  the  Rules.  But  each 
one  is  made  simply  in  an  effort  to  clarifiy  the  Rules  and  avoid 
the  continual  correspondence  that  is  going  on  among  the  rail- 
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roads.      I    will    read    only    the    most    inijjortant    changes    in   the 
Rules,  leaving"  out  the  question  of  prices,  with  your  permission. 

ANNUAL     REPORT     OF     STANDING     COMMITTEE     ON 
REVISION  OF  M.  C.  B.  RULES  OF  INTERCHANGE. 


Mr.  President  and  Gentlemen  : 

Your  Standing"  Committee  on  the  Revision  of  M.  C.  B. 
Rules  of  Interchange  held  their  annual  meeting  at  the  Monon- 
■gahela  House.  Pittsburgh,  Pennsylvania,  February  25th  and 
26t]i,  191 5,  and  went  over  the  19 14  Interchange  Rules  very  care- 
fully and  thoroughly,  and  submit  herewith  their  recommenda- 
tions for  changes. 

It  was  brought  to  our  attention  that  the  ]\Iembers  of  the 
Arbitration  Committee  were  desirous  of  keeping  down  the 
changes  in  the  Rules  of  Interchange  to  a  minimum,  in  which 
thought  your  Committee  thoroughly  concurs.  Plowever,  after 
the  last  issue  of  the  rules,  two  circulars,  Nos.  9  and  16,  were 
issued  as  interpretations  of  the  1914  Code  of  Interchange  Rules, 
in  order  to  make  them  clear  and  bring  about  a  uniform  practice. 
Your  Committee  has  found  that,  aside  from  these  interpreta- 
tions, there  are  still  quite  a  few  items  which  are  not  uniformly 
understood  by  the  various  railroads,  and  which  is  resulting  in 
endless  correspondence  between  roads,  in  their  settlement  of 
car  repair  bills.  For  these  reasons,  your  Committee  feels  that 
the  rules  should  be  so  modified,  at  this  time,  that  they  embod}' 
the  meanings  of  these  interpretations,  as  well  as  clear  up  any 
misunderstandings ;  and  it  is  in  this  spirit  that  the  changes  are 
recommended. 

RECOMMENDED    CHANGES    IN    THE    M.    C.    B.    RULES 
OF  INTERCHANGE. 


PREFACE. 

Paragraph   2,   line  3 :    Omit  the  words   "dcrailiuent  or 
accident." 

Explanation :  Under  this  code  of  rules,  it  is  generally 
understood  that  the  handling  company  (commonly 
known  as   the   delivering  company)    is   responsible   for 
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damage  (loiic  to  any  car  chic  to  unfair  usage,  derail- 
ment,  cornering-,   sidewipini;-   or   unconcealed   fire   dam- 

'■  age.  The  rules  define  unfair  usage  in  the  heading  over 
Rules   Nos.   37   to  42,   as    follows:     "Combinations   of 

•  damages  to  cars  with  wooden  underframes  or  com- 
])osite  wood  and  metal  underframes  which  denote 
unfair  usage,  if  existing  at  the  same  end  of  car  and 
rc([uiring  repairs  or  renewals."  It  wdll  be  noted  that 
no  mention  wdiatever  is  made  of  collisions,  and  it  is 
the  general  practice  of  some  railroads  to  bill  repairs 
to  the  car  owner,  if  the  same  do  not  form  a  combina- 
tion of  defects  as  defined  in  Rules  Nos.  40  to  42,  and 
the  car  does  not  show  evidence  of  having  been  derailed, 
cornered  or  side-wiped  ;  whereas,  other  railroads  keep 
a  careful  record  of  all  damage  in  classification  of 
cars  from  the  standpoint  of  discipline  to  car  droppers 
exceeding  a  set  limited  speed  at  coupling,  and  use 
these  accident  reports  in  connection  with  assuming  any 
damage  shown  by  these  reports.  This  matter,  there- 
fore, resolves  itself  into  "what  is  an  accident,"  which 
depends  upon  the  construction  and  the  physical  condi- 
tion of  the  car  being  handled,  and  the  local  yard  rules  in 
force  governing  the  speed  while  coupling  in  classifica- 
tion. In  order  that  there  may  be  a  uniform  under- 
standing between  roads,  and  to  eliminate  the  present 
controversy,  the  rules  should  be  made  clear  in  this 
respect ;  and  to  cover  the  matter,  we  recommend  the 
above  modification  in  the  Preface,  and  changes  in  Rules 
Xos.  32  and  63,  \vliich  later  will  appear  under  their 
respective  headings. 

RULE  No.  1. 

Change  to  read :  "Each  railway  company  must  give 
to  foreign  cars,  while  on  its  line,  the  same  care  as  to  inspec- 
tion, oiling,  packing,  adjusting  brakes,  angle  cocks,  tighten- 
ing unions  and  repairs,  that  it  gives  to  its  own  cars,  except 
as  otJicrwisc  provided." 

Explanation :  Change  to  consolidate  in  Rule  No.  i 
such  repairs  that  are  not  billable,  (see  Rule  No.  108,) 
and  for  the  purpose  of  defining  the  repairs  that  should 
and  can  be  made. 
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RULE  No.  2. 

Paragraph  2,  change  to  read  :  "Empty  cars  offered  in 
interchange  must  be  accepted  if  in  safe  and  serviceable 
condition,  except  that  a  car  destined  to  a  point  outside  of 
switching  district,  safe  to  carry  load  to  destination,  must 
be  accepted,  when  empty,  if  moving  on  its  home  route, 
and  if  in  the  same  general  physical  condition  as  it  was 
when  forwarded  under  load.  The  receiving  road  to  be  the 
judge,  in  all  cases.  Owners  must  receive  their  own  cars, 
when  offered  home  for  repairs,  at  any  point  on  their  line, 
subject  to  the  provisions  of  these  rules." 

Explanation :  To  amplify  rule  in  accordance  with 
interpretation  of  Arbitration  Committee,  in  Circular 
No.  16,  page  I.  concerning  Rule  No.  2. 

Section   E,   paragraph  2.  change  to  read :     "A.   R.   A. 
Car   Service  Rule   No.    15   to  apply    (see  page   112)    when 
transfer  or  rearrangement  of  lading  is  necessary,  provided 
the  repairs  cannot  lie  made  while  the  car  is  under  load." 
Eixplanation :     This  paragraph   reads  that  when  trans- 
fer or   rearrangement   of   lading  is  necessary.      It  has 
been    found   that    requests    for   transfer   authority   have 
been   made   where   the   repairs    could   have   been   made 
at  most  any  point  by  an  ordinary  repairman,  the  cost 
of   transfer   in   some   cases   amounting  to   considerably 
more  than  the  cost  to  repair  the  car. 

Section  E,  paragraph  5,  change  to  read :  "When  load 
is  destined  to  a  point  inside  of  switching  district  and  is 
uot  transferred,  the  car  may  be  returned,  when  empty,  to 
the  delivering  line,  properly  side-carded  with  a  'BAD- 
ORDER,  RETURN  WHEN  EMPTY'  card,  showing  the 
defects  for  which  the  car  is  returned,  in  which  case  it  must 
be  accepted.      (For  card  see  page  102.)'" 

Explanation  :  To  clarify  rule  in  accordance  with  inter- 
pretation of  Arbitration  Committee,  in  Circular  No.  9, 
page  2. 

RULE   No.  3. 

Paragraph  D:  Change  the  word  "journals,"  in  second 
line,  to  "axles." 
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Exj)lanation :  Rule  is  iiUciulcd  to  apply  to  the  entire 
^I.  C.  B.  axle. 

Paragraph  E,  change  to  read:  ''After'January  i,  1916, 
tank  cars  (empty  or  loaded)  will  not  be  accepted  in  inter- 
change unless  they  conform  to  the  M.  C.  15.  Specifications 
for  Tank  Cars." 

Explanation  :  To  enforce  a  strict  compliance  with  the 
tank  car  requirements  as  a  whole,  as  covered  in  the 
Preface,  and  as  required  ])y  the  Interstate  Commerce 
Regulations  and  Tank  Car  Requirements. 

Paragraph    F,    eliminate    the    date    "After    October    i, 

Explanation :  The  rule  is  cfifective  with  the  date  of 
the  issue  of  the  new  rules. 

New  paragraph  "O" :  "Cars  equipped  with  collarless 
journals  will  not  be  accepted  after  October   i,    1917." 

Explanation:  There  are  but  few  collarless  journals 
still  running,  no  repair  parts  are  carried  in  stock,  and 
such  cars  as  are  equipped  with  collarless  journals  and 
requiring  repairs  on  a  foreign  road  are  unduly  delayed ; 
the  handling  road  being  responsible  for  per  diem. 

RULE   No.  7. 

Paragraph  i,  change  to  read:  "When  repairs  of  any 
kind  are  made  to  foreign  cars,  a  billing  repair  card  must 
be  made  out  showing  all  information  called  for  by  the  bill- 
ing repair  card,  and  such  other  detail  information  as  is 
required  by  the  rules." 

Explanation :  The  first  sentence  of  this  rule  has  been 
reworded  to  cover,  in  a  general  way,  the  information 
that  must  be  shown  on  billing  repair  card.  The  last 
sentence  which  refers  to  specific  information  has  been 
eliminated  and  included  under  Rule  No.  9,  in  order 
to  give  these  details  more  prominence  and  where  this 
information  properly  belongs. 

RULE  No.  8. 

Change  to  read:  "Billing  repair  card  shall  be  made 
in  duplicate,  the  original  to  be  known  as  the  billing  repair 
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card,  and  the  duplicate  to  be  known  as  the  record  repair 
card,  and  to  be  of  the  forms  shown  on  pages  107,  108,  109 
and   110,  all  items  of  repairs  to  be  in  handwriting. 

"Note:  Use  of  present  forms,  if  not  conforming  to 
recommended  forms,  may  be  continued  until  stock  is 
exhausted." 

Explanation :  Wording  of  rule  to  cover  a  new  form 
which  has  been  recommended  for  a  wheel  and  axle 
billing  repair  card  (per  copy  attached.)  which  form 
should  be  shown  on  pages  109  and  no.  See  recom- 
mendations under  Rule  Xo.  96  for  elimination  of  form 
now  shown  on  page  109, 

RULE  No.  9. 

Add  a  new  marginal  reference,  together  with  adtlitional 
items,  in  a  bracket  opposite  same,  as  follows : 

( Repairs  made  and  reasons  for  same. 
(Date  and  place  where  made. 
(Name  of  road  making  repairs. 
( Location  of  parts  repaired  or  re- 
General   (     newed,  as  per  Rule  No.  14. 

(Weights  of  forgings,  castings,  etc.)    To  be 
(Feet  of  lumber.  )     shown 

(V^alue  of  miscellaneous  items.  )   opposite 

(Hours  labor.  ) each  item. 

Explanation :  The  first  four  items  have  been  trans- 
ferred from  Rule  No.  7  to  Rule  No.  9,  which  specifies 
certain  information  that  must  be  shown  on  billing  re- 
pair cards.  The  additional  items  recommended  in  the 
same  bracket  will  make  it  compulsory,  on  the  part  of 
all  roads,  to  show  this  information  on  the  billing  re- 
pair cards,  whereas  at  the  present  time,  some  roads 
fail  to  show  these  details  on  their  billing  repair  cards, 
and  only  enter  them  on  the  bill  form,  which  practice 
seriously  interferes  with  a  proper  and  rapid  checking 
of  the  charges. 

RULE    No.    14. 

Paragraph   3,   line   6:     After  the  word  ''crosstie"  add 
"or  on  center  sill." 
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Explanation :  There  arc  a  lari^^c  number  of  cars 
equipped  with  the  fish-ljell\-  t\pe  of  center  sills.  No 
intermediate  sills  and  ani^ie  side  sills  on  these  cars, 
the  most  available  place  for  the  cardboard  is  on  the 
center  sills. 

RL'LR    No.   17. 

Parag"raph  1^,  add  new  sentence  as  follows:  "]\I.  C. 
B.  Xo.  I  beam  is  standard  for  cars  weighing  35,000  lbs. 
and  less;  M.  C.  15.  Xo.  2  beam  is  standard  for  cars  weigh- 
ing over  35.000  lbs.  Where  any  cars  weigh  35,000  lbs. 
or  less,  and  are  equipped  with  Xo.  2  beams,  and  the  cars 
so  stencilled,  ]M.  C.  B.  X"o.  2  beams  must  be  applied  in 
repairs." 

Explanation :     To  make  clear  to  repairmen  under  what 

conditions  M.   C.   B.  Standard  Xo.   i   and  Xo.  2  brake 

beams  should  be  used. 

Paragraph   I.   amended   to   read,   by   adding   note: 
"X^ote:     This    does    not    include    the    third    leg    of    grab 
iron  nor  the  center  arm  of  uncoupling  levers  which  ex- 
tend to  both  sides  of  car." 

Explanation :  It  is  impossible  to  renew  this  type  of 
rod  without  welding  center  arm  or  to  construct  a  hand- 
hold with  three  legs  without  welding  on  the  third 
leg  and  make  a  substantial  job. 

Paragraph  J,  new  paragraph:  "Arch  bars  must  not 
be  welded  when  making  repairs  to  foreign  cars." 

Explanation :  There  have  been  numerous  failures  of 
these  parts  as  a  result  of  same  having  been  patched  or 
welded.  It  is,  therefore,  considered  a  dangerous  prac- 
tice and  one  that  should  be  prohibited. 

RULE  No.  21. 

Section  A,  add  the  following  after  word  "roof"  in  last 
line,  changing  period  to  semi-colon : 

"or  for  the  cost  of  applying  temporary  hand-railings 
to,  or  boarding  over  the  opening  on,  empty  w^ell-hole 
cars." 

Explanation:     To   make  these   cars  safe   for   trainmen 

when  moving  empty. 
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RULE  No.  22. 

Paragraph  2:  The  dimension  "12  inches"  in  this  rule 
should  be  changed  to  read  "8  inches."  Rule  to  read  as 
follows:  "The  splice  may  be  located  either  side  of  body 
Ijolster,  hut  the  nearest  point  of  any  splice  must  not  be 
within  8  inclics  of  the  same,  excepting  center,  sills,  which 
must  be  spliced  between  body  bolster  and  crosstie  timber, 
but  not  within  24  inches  of  body  bolster." 

Explanation :  Lessening  this  distance  4  inches  will 
often  permit  splices  to  be  applied  in  front  of  bolsters 
which  otherwise  would  have  to  be  made  back  of  bols- 
ters.    The  front  splice  is  preferable  and  less  expensive. 

RULE    No.  32. 

Change  to  read :  "Damage  to  body  of  car,  due  to 
inrfair  usage,  derailment,  cornering,  sidczviping  or  uncon- 
cealed fire  damage.  Defect  cards  shall  not  be  required  for 
any  damage  so  slight  that  no  repairs  are  necessary,  the 
receiving  line  to  be  the  judge.' 

Explanation  :     vSee  explanation  under  Preface. 

RULE  No.  33. 

Remove  from  bracket  and  change  to  read :  "Owners 
will  not  be  responsible  for  the  expense  of  repairing  or  re- 
placing ladders,  handholds,  sill  steps,  brake  shafts,  brake 
wheels,  ratchet  wh.ccls,  brake  pawls,  ratchet  and  pawl  plates, 
upper  brake  shaft  bracket,  brake  step  board  and  brackets, 
brake  shaft  casting  where  same  is  used  to  secure  brake 
shaft  to  roof  of  car,  brake  chain  bolt  when  in  connection 
with  repairs  to  brake  shaft;  also,  any  bolts,  rivets,  nuts  or 
keys,  used  in  securing  the  above  parts,  whether  or  not  in 
connection  with  other  repairs." 

Explanation :  Rule  has  been  revised  to  include  all  of 
the  detail  parts  that  have  been  included  in  the  Arbitra- 
tion Committee's  interpretation  of  this  rule  in  Circular 
No.  9,  which  will  avoid  any  future  misunderstanding 
of  the  rule. 

Arbitration  Committee  in  Circular  Xo.  9  recommended 
the  elimination  of  prices  for  straightening  handholds,  sill 
steps,  brake  shafts,  etc. 
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Rcconimcndatioii :  "That  these  items  be  retained  for 
unifonnity  in  charges  in  cases  of  cars  damaged  at  industries 
located  on  handHng  hne,  cars  loaded  up  and  shipped  home, 
or  cars  damaged  on  the  handhng  road  by  the  crew  of 
another  road." 

RULE  No.  34. 

Insert  new  rule  :  "Missing  end  gates  on  gondola  cars, 
or  missing  all-metal  end  door  or  all-metal  side  door  on 
house  cars." 

Explanation :  End  gates  on  gondola  cars  do  not  be- 
come missing  in  fair  usage.  They  are  sometimes  re- 
moved by  the  sliip]:er  when  loading  twin  loads,  to  pro- 
vide clearance  between  lading  and  car  floor,  and  again 
the  consignee  removes  them  to  facilitate  the  removal 
of  other  ladings,  so  as  to  avoid  passing  the  lading  over 
the  top  of  the  end  gate.  As  these  end  gates  are  now 
owners'  defects  when  missing,  they  are  not  reapplied, 
placing  an  unnecessary  and  wasteful  burden  on  the  car 
owner. 

All-metal  side  and  end  doors  are  secured  to  cars 
in  such  a  manner  that  it  is  practically  impossible  to 
lose  them  in  fair  usage.  When  missing,  they  are  in- 
variably found  on  the  line  of  the  delivering  company, 
and  on  account  of  the  high  cost  of  these  doors,  the  road 
having  the  door  in  its  possession  should  be  penalized 
to  the  extent  of  issuing  a  defect  card  when  offering  the 
car  in  interchange  with  one  of  these  doors  missing. 
The  all-metal  steel  door  is  an  entirely  different  pro- 
position from  the  old-style  wooden  door  with  its  in- 
secure fastenings. 

RULE   No.  36. 

Paragraph  2,  change  to  read:  "Special  Cards:  Re- 
quired by  the  Regulations  for  the  Transportation  of 
Explosives  and  Other  Dangerous  Articles,  by  Freight, 
fornuilated  by  the  Interstate  Commerce  Commission.  They 
shall  be  used,  be  of  the  text  and  size  described,  and  be 
attached  to  cars  as  prescribed  by  said  regulations." 

Explanation:     This  complies  with  the  interpretation  of 

this  paragraph  in  Circular  No.  16. 
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RULE  No.  40. 

Change  to  read  :  "Damaged  end  sill  accompanied  by 
damage  to  two  continuous  longitudinal  metal  center  or  draft 
sills."' 

"Note :  The  above  combination  of  damages  does  not 
apply  to  cars  with  a  sectional  area  of  less  than  i6  sq.  in. 
in  the  center  or  draft  sills." 

Explanation :  The  combination  of  damages  for 
wooden  imderframe  cars  in  the  present  Rule  Xo.  40 
is  unsatisfactory,  as  it  is  resulting  in  partial  repairs 
being  made  to  wornout  parts  of  cars  or  delay  in  obtain- 
ing car  owners'  authority  for  repairs,  and  if  repaired 
without  owners'  authority,  results  in  refusal  to  pay 
the  bill.  When  complete  and  proper  repairs  are  not 
made,  it  directly  affects  the  safety  of  the  car;  on  the 
other  hand,  some  railroads  and  individual  companies 
have  strengthened  their  cars  l)v  applying  metal  center 
draft  members  of  approved  design  and  sectional  area 
and  such  cars  should  be  protected. 

RULE  No.  4L 

Add  new  note  under  this  rule  :  "The  center  sill  filler, 
either  short  or  full  length,  extending  from  end  sill  to  end 
sill,  when  renewed  in  connection  with  center  sills,  will  not 
enter  into  combination." 

FIxplanation :  These  center  sill  filling  timbers  are 
bolted  to  center  sills  and.  therefore,  fail  when  the 
center  sills  fail ;  in  fact,  the  crosstie  bolts  tend  to 
weaken  this  built-up  structure  which  acts  as  one  mem- 
ber, and  the  filler  timbers  should  not,  therefore,  enter 
into  a  combination. 

RULE  No.  42. 

Eliminate  the  first  note  following  this  rule,  if  Rule 
Xo.  40  is  eliminated. 

RULE  No.  60. 

Following  the  word  "tested"  in  second  line,  add  :  "Or 
dirt  collectors  not  cleaned." 

Explanation :  Present  rules  provide  a  price  for  this 
work,  but   do  not  state  when  the  work  shall  be  done. 
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These  dirt  collectors  should  be  cleaned  at  intervals  of 
twelve  months. 

RULE   No.  63.  ^'^ 

Change  to  read :  "Damage  of  any  kind  to  the  trucks 
due  to  unfair  usage  or  derailment,  that  requires  renewal 
or  repairs.'' 

Explanation:     Changed    to    conform    with    change    in 

Preface. 

RULES  Nos.  70,  74,  80,  83  and  98;  also,  notes  under  Figures 
3  and  4: 

Change  the  words  "forged  or  rolled"  as  used  in  con- 
nection with  steel  wheel,  to  the  word  "wrought." 

Explanation :  These  wrought  steel  wheels  are  made 
under  various  processes,  some  being  rolled,  some 
forged,  some  pressed,  and  still  others  a  combination 
of  these  various  processes.  The  term  'Svrought  steel 
wheels"  covers  the  various  methods  cf  manufacture. 
At  present,  some  cars  are  stencilled  "Forged  steel 
wheels,''  "Steel  wheels"  and  "Wrought  steel  wheels" 
and  if  a  general  term.  "Wrought  steel  wheels"  is  used, 
it  will  also  lead  to  uniform  stenciling. 

RULE   No.  82. 

Xew  rule — to  be  removed  from  bracket : 

Cast  iron  wheels  applied  to  foreign  cars  must  not  be 
of  less  weight  than  the  minimum  requirements  of  the  recom- 
mended practice  of  the  M.  C.  B.  Association,  for  the 
capacity  or  maximum  weight  of  car  imder  which  they  are 
used,  as  follows : 


Cars  ^Marked  With 

"Capacity"  Xot 

Greater  Than 

Pounds 

100,000 

80,000 

60,000 


Cars  Marked  With 
"Maximum  Weight' 
Not  Greater  Than 
Pounds 
161,000 
132.000 
95,000 


Minimum  Weight 
of  New  Wheel 
Not  Less  Than 
Pounds 

715 
665 

615 


Explanation :     This    rule    is    considered    necessarv    to 
avoid  the  application  of  wheels  that  are  not  of  sufficient 
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weight  and  strength  for  the  capacity  of  car  under  which 
they  are  to  be  used,  and  in  order  to  avoid  the  habihty 
of  wheel  faihires  that  may  result  from  the  application 
of  wheels  not  suitable  to  the  capacity  and  weight  of 
car. 

RULE   No.  85. 

Following  the  word  "usage"'  in  last  line,  add  an  addi- 
tional sentence,  as  follows :  "Except  that  when  axles  are 
removed  on  account  of  wheel  defects,  and  the  journals  have 
increased  in  length  more  than  3/8  inch,  or  the  collars  are 
worn  to  less  than  5/16  inch,  the  axles  shall  be  considered 
as  scrap,  as  they  cannot  be  reapplied  to  foreign  cars.  (See 
Rule   Xo.  29.)" 

Explanation :  The  revision  as  recommended  will  re- 
move all  doubt  as  to  a  possible  confliction  between 
Rule  Xo.  85  and  Rule  X^'o.  29,  and  will  make  it  clear 
that  Rule  Xo.  29  provides  for  shop  limits  and  Rule 
Xo.  85  for  road  limits. 

RULE   No.  95. 

Paragraph  4.  line  2:     Omit  word  "cotters." 
Explanation :     To  make  this  rule  conform  to  Rule  X'o. 
loi,  wdiich  gives  the  price  of  cotter  when  applied  in- 
dependentl}-,  as  3  cents.     X"o  labor  allowance  permitted. 

Add  a  new  i)aragraph  at  the  bottom  of  this  rule,  as 
follows:  "Friction  draft  gears,  complete,  whether  or  not 
lost  with  coupler." 

Explanation  :  This  material  is  very  valuable  and  when 
reclaimed,  the  majority  of  parts  are  usually  in  good 
condition,  and  should  have  at  least  the  same  protection 
as  brake  beams  and  couplers. 

RULE   No.  96. 

Paragraph  i  :  It  is  suggested  that  the  statement  form 
shown  on  page  110  should  be  corrected  by  converting  the 
foiu"  columns  for  scrap  credits  into  one  column  with  the 
caption  "Credit  for  Scrap." 

Explanation :     All     scrap     material     for     which     these 

columns    are    used    is    now    covered    by    one    price    per 

pound. 
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.  raraj^raph  2:  l"*iiniinatc  second  ])arai;"rapli  of  ihis  rule 
and,  also,  the  form  sIkjuh  on  pa,c;e  109.  as  this  form  is  not 
generally  used  and  is  not  desirable,  for  the  reason  that  all 
necessary  information  in  connection  with  renewal  of  wheels 
and  axles  should  be  shown  on  a  special  billing  repair  card 
for  wheels  and  axles,  which  is  recommended  and  covered 
by  i)r(jper  reference  in   proposed  revision  of  Rule  Xo.  8. 

Xote  :  By  showing  the  proposed  billing  and  rec- 
ord re])air  card  for  wheels  and  axles,  on  pages 
109  and  no.  will  necessitate  advancing  the  bill 
form  now  shown  on  page  no  to  another  page. 

RULE   No.  97. 

Eliminate  the  first  three  words  of  this  rule,  namely : 
"Rills  or  statement''  and  substitute  the  words  "Billing  repair 
cards." 

Explanation  :  This  is  necessary  in  order  to  harmonize 
with  previous  recommendations  in  Rule  X^o.  8,  and  in 
connection  with  the  proposed  wheel  and  axle  billing 
repair  card. 

RULE   No.  98. 

^lake  the   following  changes  in  scrap  prices  of  axles : 
(These    prices    based    on    average    weight    of 
axles  at  $0,006  per  potuid.) 

Scrap 

One  axle.    50,000  pounds,  or  under $i-95 

One   axle,    60.000  pounds    2.45 

One   axle.    80.000  pounds    3.85 

One   axle.  100,000  pounds    4.70 

Add   new   paragraph    following   the   table   of  prices   in 

Rule  X'o.  98 : 

"The    following    average    scrap    credit    prices    must   be 

allowed   for   wheels   removed    from   dismantled   cars,  under 

the  provisions  of  Rule  X'^o.  120: 

Scrap 

"One   cast   iron    wheel.    50.000  pounds   capacity. 

or   under    $2-75 

"One  cast  iron  wheel,     60.000  pounds  capacity.  .    2.90 

"One  cast  iron  wheel.    80.000  pounds  capacity.  .   4.75 

"One  cast  iron  wheel.  100.000  pounds  capacity.  .   4.75" 
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Explanation  :  The  per  pound  price  for  60,000  pounds 
and  50,000  pounds  scrap  axles  has  been  eliminated,  and 
the  prices  recommended  by  the  committee  on  prices  for 
labor  and  material  in  Circular  No.  9  substituted,  except 
that  even  amounts  are  shown  instead  of  the  odd  cents, 
in  order  to  simplif}-  billing". 

The  additional  paragraph  showing  the  average 
scrap  price  for  wdieels  of  60.000  pounds  capacity  and 
imder  is  suggested  in  accordance  with  prices  recom- 
mended in  Circular  No.  9.  Wheels  of  80,000  and 
100,000  pounds  capacity  have  been  added  and  a  scrap 
value  of  $4.75  shown,  this  being  made  to  correspond 
with  the  present  average  credit  price  for  these  wheels, 
for  the  reason  that  cars  of  this  capacity  are  not  fre- 
quently dismantled  and  the  wheels  are  more  liable  to 
be  fit  for  further  service  than  is  the  case  with  the 
smaller  axles. 

Paragraph    i,   page   54,  after   the  word   "contour"  add 
the  following : 

"A  new  wheel,  to  permit  a  full  charge,  must  have  not 
less  than  i'l>  inches  service  metal;  but,  in  no  case,  shall  a 
charge  or  credit  for  service  metal  l)e  made  in  excess  of 
ilA  inches." 

Explanation :  To  avoid  further  misunderstanding  as 
to  the  amount  of  service  metal  for  which  charge  or 
credit  can  be  made,  Avhen  tread  thickness  is  in  excess 
of  I T  2  inches  above  condemning  limit. 

Last  paragraph,  add  an  additional  sentence  reading 
as  follows : 

"Any  additional  loss  of  service  metal  that  it  is  neces- 
sary to  remove,  on  account  of  worn  flange  or  tread,  must 
be  borne  by  car  owner." 

Explanation  :  The  loss  of  service  metal  over  and  above 
the  amount  necessary  to  remove  the  flat  spot,  when 
such  additional  loss  is  necessitated  on  account  of 
previous  wear  on  tread  or  flange,  should  be  an  owners' 
responsibility,  and  the  additional  sentence  that  has  been 
added  will  result  in  uniform  practice  and  in  placing 
the   responsibility   where    it   belongs. 
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RULE  No.  99. 

Page  56,  change  first  clause  to  read  : 

"If  car  owner  elects  on  account  of  improper  repairs 
to  remove  M.  C.  B.  standard  axle  from  a  car,  whether  or 
not  suitable  to  the  marking  on  the  car,  he  shall  make  charge 
for  secondhand  axle  and  allow  credit  for  secondhand  axles 
if  they  are  in  good  order. 

"Axles  removed  below  the  journal  limits  for  cars 
marked  capacity,  limit  weight  or  maximum  weight,  as  per 
Rule  No.  86,  should  be  credited  as  scrap  when  removed." 

Explanation  :     To  protect  and  enforce  the  use  of  M.  C. 

B.   Standards  as  laid  down  in  Rule  No.   17. 

RULE  No.  101. 

Page  57,  change  item  "Air  brake  hose,  M.  C.  B. 
Standard,  credit  for  fittings  for  same,  $0.60"  to  read  "Air 
brake  hose,  M.  C.  B.  Standard,  average  credit  for  fittings 
for  same,  $0.60." 

Explanation:     In  accordance  with  Circular  No.   16. 

Page  57,  change  item  "Pipe  nipple  on  end  of  train  line, 
$0.12"  to  read  "Pipe  nipple  on  end  of  train  line,  threaded, 
12  inches  or  less  in  length,  $0.12." 

Explanation:     To  clarify  the   rule. 

Page  58,  change  item  "Triple  piston  and  ring,  $2.00" 
to  read  "Triple  main  ]Mston  and  ring,  $2.00." 

Explanation :     To  correspond  with  terms  used  in  West- 

inghouse  Catalogue. 

Page  58,  change  item  "Triple  piston,  'K'  type,  $3.00" 
to  read  "Triple  main  piston.  'K'  type,  $3.00." 

Explanation:     To     correspond     with     terms     used     in 

Westinghouse  Catalogue. 

Page  .s8,  change  item  "Triple  piston  ring  (only)  $0.25" 
to  read  "Triple  main  piston  ring  (only)  $0.25." 

Explanation:     To     correspond     with     terms     used     in 

Westinghouse  Catalogue. 

Page  59,  change  item  "Altering  height  of  one  end  of 
car,  by  adjusting  center  plates  or  body  bolsters,  net,  $1.40" 
to  read  "Altering  height  of  one  end  of  car,  by  adjusting 
center  plates  or  body  bolsters,  net.  (This  also  applies  to 
renewing  full  length  shims,)  $1.40." 
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Explanation :  It  is  frequently  necessary  to  renew 
shims  \vhen  height  of  car  is  not  altered,  and  it  is  felt 
the  same  price  should  be  used  for  uniformity  in  billing. 
Page  59.  insert  the  following  item  :     "J5ox  lids,  pressed 

steel,  including  bolt  and  spring,  all  sizes,  each,  net  applied, 

$0.35-" 

Explanation;     This    item    is    not    covered    by    present 

rules 

Page   59,  insert  the  fololwing  items: 

"Brake  beam,  complete,  metal,  ]\I.  C.  B.   Standard  No. 

2    (not   including   safety   hanger   clip,   finger   guard   clip   or 

finger  guard.)   new  charge  $3.50,  secondhand  charge  $2.65, 

average  credit  $1.50." 

Brake  beam,  complete,  metal,  M.  C.  B.  Standard,  No.  i 

(not    including    safety    hanger    clip,    finger    guard    clip    or 

finger  guard, )   new  charge  $2.75,  secondhand  charge  $2.05, 

average  credit  $1.10." 

"Brake  beam,  complete,  metal,  Non-AI.  C.  B.  Standard, 

one,  renewed,  new  charge  $2.25,  secondhand  charge  $1.70, 

average  credit  $0.70." 

"Brake    beam,    metal,    average    credit    for    a    defective 

Xon-]\I.  C.  B.  Standard  beam  removed,  when  replaced  with 

Xon-M.  C.  B).   Standard  beam,  $0.70." 

"Brake  beam,  metal,  scrap  credit  for  a  defective  Non- 

■\I.  C.  B.  Standard  beam  removed,  when  replaced  with   M. 

C.  B.  Standard  beam,  $0.35." 

"Brake  beam,  metal  safety  hanger  clip,  one,  new,  new 

charge  $0.07." 

"Brake  beam,  metal   finger  guard   clip,   one,   new,   new 

charge  $0.07." 

"Ih-ake    beam,    metal    finger    guard,    one,    new,    new 

charge  $0.05." 

Explanation :  The  average  prices  for  new  and  second- 
hand brake  beams,  as  well  as  the  average  credit  price 
for  same,  have  been  recommended  in  view  of  simplify- 
ing billing,  and  to  eliminate  the  necessity  for  use  of 
reference  books  in  order  to  determine  the  proper  price 
to  use,  which  practice  prevails  at  the  present  time.  The 
prices  for  new  No.  i  and  No.  2  beams  are  based  upon 
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the  a\cra,^x'  i)riccs  for  these  beams  as  now  shown  in 
\'ari(ius  reference  Ixjoks.  and  are  considered  etiuitable. 
'J'he  st'condhand  ])rices  re])rcsent  75%  of  the  vahic  of 
the  new  beams,  and  are  intended  to  cover  the  labor 
of  rc])airin^-  the  l^eam  tooctlier  with  the  vahie  of  tlie 
secondhand  and  new  parts  used  to  put  brake  beam  in 
serviceable  condition.  The  average  credit  prices  as 
recommended,  when  compared  with  the  secondhand 
prices,  represents  the  avera.q-e  value  of  the  undamat^ed 
parts  removed  at  75%  of  the  value  new;  or,  in  other 
words,  the  difference  between  the  average  credit  and 
secondhand  prices  represents  the  average  cost  of  applv- 
ing  the  necessary  new  parts  to  make  a  secondhand 
beam.  i:)lus  2  hours  labor  for  repairing  the  beam.  The 
price  of  a  new  Non-M.  C.  ?..  Standard  beam  has  been 
arbitrarily  established,  and  the  price  is  such  as  will 
discourage  the  use  of  Non-M.  C.  B.  Standard  beams. 
Page  59,   msert   the  following  item:     "Cardboard    (for 

defect  or  destination  cards,)  complete,  applied,  each,  $0.30." 
Kxplanation :     These    l)oards    are    frequently    renewed, 
but  no  ])rice  is  quoted  in  the  present  rules. 
Page  59,  change  item  "Castings,  rough  steel,  per  pound, 

charge  $0,055,  credit  $0,005"  to  read  "Castings,  rough  steel, 

per  pound,   (not  including  bolsters  and  truck  sides,)   charo-e 

$0,055,  credit  $0,005." 

Explanation:     Price  shown  is  entirely  too  high  for  the 
large  castings  mentioned.     Furthermore,  these  castings 
are  generally  charged  as  manufactured  articles. 
Page    59,    change    item    "Coupler    knuckle,    one,    new. 

solid,  charge  $2.25,  credit  $0.40"  to  read  "Coupler  knuckle, 

one,  new,  solid,  applied,  charge  $2.25,  credit  $0.40." 
Explanation:     To  clarify  the  rule. 
Page  59,  change  item  "Coupler  knuckle  pin,  one,  new, 

charge  $0.25,  credit  $0.05"   to   read  "Coupler  knuckle  pin, 

one.  new,  applied,  charge  $0.25,  credit  $0.05." 
Explanation:     To  clarify  the  rule. 
Pag'c  59.-  change  item  "Coupler  lock,  one,  new,  charge 

$0.60,  credit  $0.06"  to  read  "Coupler  lock,  one,  new,  applied, 

charge  $0.60,  credit  $0.06." 

Explanation:     To  clarify  the  rule. 
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Page  59,  insert  the  following  item :  "Coupler  release 
clevis  chain,  applied,  net,  $0.06." 

Explanation  :     To  clarify  the  rule. 

Page   59,  insert  the  following  item:     "Coupler  release 
clevis  pin,  or  bolt,  applied  separately,  net,  $0.04." 
Explanation  :     To  clarify  the  rule. 

Page  60,  insert  the  following  items : 
"Door  hook,  refrigerator  car,  one,  applied,  net,  $0.08." 
"Door  hook  staple  or  eye,  one,  applied,  net,  $0.05." 
Explanation :  These  two  items  are  recommended  to 
cover  the  refrigerator  door  hook  and  door  hook  staple 
or  eve,  for  holding  doors  in  open  position,  with  the 
understanding  that  the  price  for  the  hook  includes  its 
fastening  to  the  car,  while  the  staple  or  eye  is  that 
which  engages  the  hook  in  holding  the  door  open. 

Page  61,  change  item  "Lag  screws,  all  sizes,  each,  re- 
newed, when  not  used  with  application  of  other  parts  being 
renewed,  net,  $0.03"  to  read  "Lag  screws,  each,  no  credit 
for  scrap  $0.01." 

Explanation :  It  is  felt  that  the  present  net  allowance 
of  $0.03  for  labor  and  material  does  not  cover  the 
average  cost  of  applying  lag  screws ;  therefore,  a 
material  charge  of  $0.01  is  recommended  and  a  labor 
allowance  of  )4  hour  has  been  recommended  in  Rule 
107. 

Page  61,  change  item  "Nut-lock,  one,  applied,  net, 
$0.03"  to  read  "Nut-lock,  each  lock,  per  bolt,  $0.01." 

Explanation  :  The  net  price  of  $0.03  is  not  considered 
proper,  for  the  reason  that  the  labor  of  applying  nut- 
locks  is  included  in  the  cost  of  other  0])erations. 

Page  61,  change  item  "Pipe  ^)i  incli,  per  foot,  $0.03" 
to  read  "Pipe,  ^}4,  inch,  per  foot,  charge  $0.03,  credit 
-$0.0025." 

Explanation:     To  provide  uniform  credit  price. 

Page  61,  change  item  "Pipe,  i  inch,  per  foot,  $0.05"  to 
read  "Pipe,  i  inch,  per  foot,  charge  $0.05,  credit  $0,005." 
Explanation:     To  provide  uniform   credit  price. 

Page  61,  change  item  "Pipe,  ij4  inch,  per  foot,  $0.07" 
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to    road    "I'iix'.    1^4    inch,    per    foot,    charge    $0.07,    credit 
$0.01." 
"^     Explanation  :     To  provide  uniform  credit  price. 

Page  ()\,  change  item  "Spring  cotters  or  spHt  keys, 
eacli.  renewed  when  not  used  with  aj^phcation  of  other  parts 
being  renewed,  net.  $0.03"  to  read  "Spring  cotters  or  split 
keys,  each,  renewed  when  not  used  with  application  of  other 
parts   being   renewed,   net,  $0.03. 

"Xotc:  Xo  charge  to  be  made  for  spring  cotters 
or  split  keys  when  used  in  connection  with  re- 
newal of  other  parts." 
Explanation :  To  eliminate  all  misunderstanding  in 
regard  to  charging  for  this  item,  and  for  the  reason 
that  the  labor  and  material  charges  for  other  items  is 
sufficient  to  absorb  the  cost  of  cotter  keys. 

Page  61.  insert  the  following  item:  "Turnbuckles,  all 
sizes,  each,  net,  $0.50." 

Explanation  :     To  provide  a   uniform  average  price. 

RULE   No.  104. 

Paragraph  i,  change  to  read:  "Secondhand  ]\I.  C.  B. 
couplers,  friction  draft  gears,  or  any  parts  of  these  items, 
may  be  used  in  repairs,  but  must  be  charged  at  75%  of 
A'alue  new.'' 

Explanation :  Reference  to  charge  for  secondhand 
metal  brake  beams  has  been  eliminated,  as  it  is  pro- 
posed to  have  an  average  credit  price  for  same.  Pro- 
vision has  also  been  made  for  the  ])roper  charge  for 
secondhand  friction  draft  gears,  as  this  material  is  not 
covered  in  the  i^resent  rules. 

Paragra])h  3,  line  i  :  Change  words  "metal  brake 
beams"    to   read    "friction   draft   gears." 

Explanation  :  If  average  credit  price  for  brake  beams 
is  adopted,  brake  beams  should  be  eliminated  from  this 
])aragraph.  Friction  draft  gears  have  been  added  to 
this  paragraph  to  indicate  what  credit  should  be  allowed 
for  good   parts  removed. 

RULE   No.  107. 

Page    63,    insert    the    following   item:     "Bed    iron,    for 
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woodcMi  hopper  cars   (not  inchuling  chute  planks  R.  &  R.) 
one,  renewed.  2  hours  labor,  charge  $0.56." 

Explanation  :     This  item  is  not  covered  by  the  present 

rules. 

Page  64,  insert  the  following  item :  ''Bolster,  truck, 
one,  renewed,  when  one  or  more  truck  transoms  are  re- 
newed, 5  hours  labor,  charge  v$i.40." 

Explanation :  This  item  is  not  covered,  and  the  al- 
lowance is  the  same  as  now  shown  when  bolster  is 
renewed  with  spring  plank. 

Page  64,  insert  the  following  item:  "Bolster,  truck, 
one,  renewed,  when  no  bolts  or  rivets  require  removal  to 
remove  bolster  from  truck  (not  including  Bettendorf  de- 
sign)   5  hours  labor,  charge  $1.40.'' 

Explanation  :  A  [any  bolsters  are  so  designed  that  they 
can  be  lifted  out  of  the  trucks  without  disturbing  any 
bolts  or  rivets  and  the  price  of  9  hours  now  given  in 
the  rules  is  too  high  for  this  construction. 

Page  64,   insert  the   folknving  item:     "P)Olt,   'U'   or  'J' 
pipe  hanger,  one.  renewed,  ^  hour  labor,  charge  $0.07." 
Explanation  :     This  item  is  not  covered  by  the  present 
rules. 

Page  65,  following  the  item  given  below: 

"Bolts- 
Draft  timber  bolts  or  carrier  iron  bolts  over  6"  long, 
either  or  both,  at  same  end  of  car,  renewing: 

5  or  less,  each  J  j  hour  labor,  charge  $0.14. 

6  or  more,  all.  3   hdurs  labor,  charge  $0.84." 
add  the  following  note  : 

"Note :  Additional  labor  can  be  chargetl  for  missing 
nuts,  except  on  bolts  that  are  renewed." 
Explanation:  It  is  felt  that  the  present  price  for 
draft  bolts  was  not  intended  to  cover  the  cost  of  apply- 
ing nuts  that  are  missing  from  other  draft  bolts,  but 
in  order  to  avoid  further  misunderstanding,  this  note 
is  recommended. 

Page  66,  change  item  as  given  below : 
Bolts — 
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Center  i)lak'  bnlls  and  center  plate,  at  one  end,  rcncw- 
ino-,   3    lionrs   labor,    charge   $0.84." 
to  read : 
I'.olts— 

Center  i)late  bolts  or  center  plate,  either  or  both,  at 
one  end,  renewino-,  3  hours  labor,  charc^e  $0.84." 
Kxi)lanation  ;     To  make  the  meanino-  of  this  rule  more 
clear. 

Pa,i;e  C)4.  insert  the  followins:;-  item:  "Brake  beam 
suspension  sprino-  and  cap,  sinolc  or  double,  either  or  both, 
renewed,    ■>4   hour  labor,  charge  $0.21." 

Explanation:     Xot   covered  by  present   rules. 
Page    65.    insert   the    following   item:     "Brake    hanger 
bearing,  double,  secured  to  spring  plank,  one,  renewed,  i^ 
hours  labor,  charge  $0.49." 

Page  65.  change  item  "Brake  pin  or  key  bolt,  separate- 
ly, one,  renewed,  }i  hour  labor,  charge  $0.07"  to  read 
"Brake  pin  or  key  bolt  (any  length,)  separately,  one,  re- 
newed, ^  hour  labor,  charge  $0.07." 

Explanation:  The  words  "an\  length"  have  been 
added,  so  that  this  price  will  include  brake  hanger  key 
bolts,  or  other  long  key  bolts,  for  which  some  Roads 
attempt  to  charge  y^  hour. 

Page    65,    insert    the    following    item:     "Brake  shaft 
ratchet  \vheel.  one,  renewed,   -14  hour  labor,  charge  $0.21." 
Explanation:     Xot   covered  by  present   rules. 
Page    64,    insert    the    following    item:     "Brake    beani, 
outside  hung,'  R.  &  R.  only,  one,  i  hour  labor,  charge  $0.28." 
"Xote:     This  price  must  not  be  used  when  brake 
beam    is    renewed,    but    is    intended    for    use    only 
when  l^rake  beam  is  R.  &  R.  to  make  other  repairs." 
Explanation:     It    is    felt    that    the    present    prices    for 
various  operations   were  based  upon   cost  of  perform- 
ing the  work  on  cars  with  inside  hung  beams,  and  as 
it ''is  an  additional  expense  to  remove  and  replace  an 
outside    hung    beam,    an    additional    charge    for    same 
should  be  made. 
Pao-e  66,   insert   the   following  item:     "Cap.   discharge 
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valve  for  tank  car,  one,  renewed,  l^  hour  labor,  charge 
$0.14." 

Explanation:     Xot  covered  by   the  present  rules. 

Page  06,  insert  the  following'  item :  "Cap,  dome  for 
tank  car,  one,   renewed,  ^4  bour  labor,  charge  $0.21.'' 

Explanation ;     Xot   covered  1)\    the  present  rules. 

Page  67,  eliminate  the  following  item  :  "Center  plates, 
one  or  two,  at  same  end,  renewed,  2\A  hours  labor,  charge 
$0.70." 

Explanation  :     Conflicts   with    allowance   of  3   hours  as 

shown   on   page   66,   for   center   plate   bolts   and   center 

plates. 

Page  67,  change  item  "Dead-block,  wooden,  renewed 
at  one  end  of  car,  3V2  hours  labor,  charge  $0.98"  to  read 
"Dead-block,  wood  or  metal,  renewed  or  R.  &  R.  to  renew 
siding  at  one  end  of  car,  2)/  hours  labor,  charge  So. 70." 

Explanation :     To  make  it  clear  that  charge  is  proper 

when  necessary  to  remove  deadwood  to  apply  siding. 

Page  68,  insert  the  following  item  :  "Door  cap  block 
or  casting,  separately,  one,  renewed,  3  j  hour  labor,  charge 
$0.14." 

Explanation :     Not  covered  I)}-  the  present  rules. 

Page  68,  insert  the  following  item :  "Door  cap  for 
small  end  door,  i  hour  labor,  charge  $0.28." 

Explanation  :     X'ot  covered  by  the  present  rules. 

Page  68,  insert  the  following  item :  "Door  end,  old, 
rehanging,  on  automobile  car,  3  hours  labor,  charge  $0.84." 

Explanation:      Same  labor   as  allowed   for  refrigerator 

side  doors. 

Page  68,  change  item  "Door  hanger  or  roller,  either 
or  both,  renewed,  i  hour  labor,  charge  $0.28"'  to  read  "Door 
hanger  or  roller,  either  or  both,  renewed,  except  when  door 
is  rehung,   i   hour  labor,  charge  $0.28." 

Explanation :     To  avoid  confusion  in  billing. 

Page  68,  change  item  "Door  hinge,  one,  renewed,  i 
hour  labor,  charge  $0.28"  to  read  "Door  hinge,  one,  re- 
newed, except  when  door  is  relnnig,  i  hour  labor,  charge 
$0.28." 

Explanation:     To  avoid  confusion  in  billing. 
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Page  68,  change  item  "Door  rod,  lock,  one,  renewed, 
I  J/2  hours  labor,  charge  $0.42"  to  read  "Door  rod  (lock,) 
one,  renewed,  not  including  door  rchung,  1J/2  hours  labor, 
charge  $0.42." 

Explanation  :     To  avoid  confusion  in  billing. 

Page  68,  change  item  "Door  rod  shoe,  only,  one,  re- 
newed, 3  J  hour  labor,  charge  $0.14"  to  read  "Door  rod  shoe, 
only,  one,  renewed,  except  when  door  is  rehung,  Yi  hour 
labor,   charge  $0.14." 

Explanation:     To  avoid  confusion  in  billing. 

Page  68,  change  item  "Door  track,  top  or  bottom,  one, 
renewed,  2  hours  labor,  charge  So. 56"  to  read  "Door  track, 
top  or  bottom,  one,  renewed,  not  including  door  rehung,  2 
hours  labor,  charge  $0.56." 

Explanation  :     To  avoid  confusion  in  billing. 

I'age  69,  change  item  "Draft  timbers  tightened,  one 
end ;  no  additional  labor  for  tightening  when  draft  bolt  or 
bolts  are  renewed,  Yi  hour  labor,  charge  $0.14"  to  read 
"Draft  timbers  tightened,  each ;  no  additional  labor  for 
tightening  when  draft  bolt  or  bolts  are  renewed  in  same 
timber,  ^  hour  labor,  charge  $0.07. 

"Note :  Additional  labor  can  be  charged  for  miss- 
ing nuts.'' 
Explanation :  The  proposed  wording  will  permit  a 
labor  charge  for  tightening  one  draft  timber  wdien 
draft  bolts  are  applied  to  the  opposite  timber  at  same 
end  of  car,  and  will  also  permit  an  additional  labor 
charge  for  the  application  of  missing  nuts. 
Page  69,  insert  the  following  items : 

"Drop  door  hinge,  one,  renewed,  I  hour  labor,  charge 
$0.28." 

"Drop  door  reach  or  connecting  rod,  one,  R.  &  R. 
or  renewed,   ^2  hour  labor,  charge  $0.14." 

"Drop  door  reach  or  connecting  rod,  blacksmith  labor 
repairing,  Yx  hour  labor,  charge  $0.21." 

"Facia,  renailing,  one  or  two  ends,  or  one  side,  Ya  hour 
labor,  charge  $0.07." 

Explanation :     Xot   covered  by   the   present   rules. 
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Page  69,  change  item  "Flooring  boards  renewed,  per 
lineal  foot,  $0.22"  to  read  "Flooring  boards  renewed  (full 
length  boards  or  patched,)  per  lineal  foot,  $0.22." 

Explanation :  It  is  felt  this  price  should  apply  in  re- 
pairing as  well  as  renewing  entire  floor. 

Page  69,  insert  the  following  items : 

"Flooring,  short,  over  center  sills,  between  drop  doors, 
per  lineal  foot,  $0.04.'' 

"Follower  guide  or  rest  plate,  steel  cars,  tightened,  per 
€nd,  J4  hour  labor,  charge  $0.07." 

Explanation :     Not   covered  by   the   present   rules. 

Page  70,  insert  the   following  items : 

"Key  for  center  pin,  separtcly,  one,  renewed.  ^  hour 
labor,    charge   $0.07." 

"Lag  screws,  one,  renewed,  J4  hour  labor,  charge 
$0.07." 

"Xuts,  tightening,  except  where  included  in  cost  of 
other  operations,  each,  charge  So. 01." 

"Post,  center  door,  automobile  cars,  one.  R.  &  R.  to 
repair  door  (when  attached  to  door,)  I ^^4  hours  labor, 
charge  $0.42." 

Explanation :     Xot  covered  by  the  present  rules. 

Page  71,  change  item  "Renailing  roofing  and  siding, 
per  lineal  foot,  $0,015"  to  read  "Renailing  roofing  or  siding, 
per  lineal  foot,  $0,015." 

Explanation:     To   make  meaning"  of   rule   clear. 

Page  71,  insert  the  following  item:  "Renailing  lining, 
per  end  or  side  section,  from  door  to  end  of  car,  either  above 
or  below  belt  rail,  $0.05." 

Explanation  :  This  item  is  not  covered  by  the  present 
rules,  and  the  per  section  basis  will  avoid  any  mis- 
understanding as  to  measurement,  that  would  obtain  if 
price  were  shown  on  a  lineal  foot  basis. 

Page  71,  insert  the  following  item:  "Rod.  transverse 
tie,  one  applied,  first  application,  including  drawing  sides 
of  car  together,  2  hours  labor,  charge  $0.56." 

Explanation :     To   cover   the   application   of    temporary 

tie  rods,  account  sides  of  car  spread. 

188 


Pao-e  71.  insert  the  followin--  item:  "Rod,  transverse 
tie,  one.  renewed,  (except  first  application.)  •;4  hour,  labor, 
charge  $0.21." 

Explanation:     Xot   covered    by   the   present   rules. 

Pao-e  71.  insert  the  followino-  item:  "Rod.  longitudinal 
tie.  full  length,  on  hopper  cars,  one,  renewed,  i>4  hours 
labor,  charge  $0.49." 

Explanation:     Proposed    price    corresponds    with    that 

allowed  for  a  one-section  body  truss  rod. 

Page  71.  insert  the  following  items: 

"Running  board,  latitudinal,  secured  with  bolts  or 
screws,   renewed,   per   single  board,    Y^   hour   labor,   charge 

S0.21." 

'•Running  board,  latitudinal,  one  renewed,  complete, 
414   hours  labor,  charge  $1.26." 

Explanation:     Not  covered  by  the  present  rules. 

Page  'J2.  insert  the  following  item:  "Siding,  short, 
above  or  below  door  openings,  including  fixtures  R.  &  R., 
renewed,  per  lineal  foot,  $0.07.  ' 

Explanation:     Xot  covered  by  the  present  rules. 

Page  "Ji.  insert  the  following  item:  "Sill,  short  sub, 
bolted  to  side  of  full  length  single  center  sill,  and  extending 
from  end  sill  to  a  point  back  of  body  bolster,  and  to  wdiich 
draft   timbers  are  bolted. 

"One  renewed.   i8i<   hours  labor,  charge  $5.18. 
"Two    renewed,    same    end.    23    hours   labor,    charge 

S6.44." 
Explanation  :  This  item  is  necessary  to  cover  certain 
foreign  cars  having  the  short  sub-sills  referred  to.  The 
charge  is  based  on  the  allowance  for  splicing  center 
sills  wdth  the  reduction  of  3V2  hours  on  each,  account 
of  slab  plank  and  framing  of  old  sill  not  being  required. 
The  proposed  charge  corresponds  with  the  amount  that 
certain  car  owners  have  agreed  to  accept  for  this  work. 
Page  75,  insert  the   following  item:     "Truck,  R.  &  R., 

when  necessarv  in  connection  with  repairs  made  on  a  rivet 

basis,   I   hour  labor,  charge  $0.28." 

Explanation:     This  item  is  not  covered  in  the  present 
rules,  but  charge  for  same  is  proper  in  connection  with 
repairs  that  are  handled  on  a  rivet  basis. 
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Page  76,  add  the  following  paragraph  after  the 
schedule  of  prices  for  dismantling  cars,  Rule  No.  107: 
"Deduct  $3.00  from  above  prices  when  trucks  are  not  dis- 
mantled.'' 

Explanation :  Rules  should  provide  a  price  for  dis- 
mantling body  only,  since  there  are  numerous  cases 
where  only  body  is  dismantled  and  trucks  returned  to 
owner. 

RULE   No.  109. 

Paragraph  2,  change  to  read :  "When  one  or  more 
carrier  iron  bolts  over  6  inches  long  are  replaced,  and 
coupler  at  same  end  of  car  is  replaced,  the  regular  labor 
charge  may  be  made  for  applying  the  carrier  iron  bolts, 
in  addition  to  charge  for  replacing  coupler." 

Explanation :     The  charge  for  carrier  iron  bolts  is  now 

on  a  per  bolt  basis,  and  the  overlapping  labor  should 

not  be  considered. 

Paragraphs  3  and  4.  eliminate  these  paragraphs  and 
substitute  the  following:  "Xo  additional  labor  to  be 
charged  for  applying  carrier  iron  bolts  when  one  or  both 
draft  timbers  are  renewed  at  same  end  of  car." 

Explanation :  The  labor  allowance  for  draft  timbers 
is  sufficient  to  cover  the  renewal  of  carrier  iron  bolts. 

RULE  No.  111. 

Page  78.  change  item  "Angle  cock,  R.  &  R..  S0.08" 
to  read  "Angle  cock.  R.  &  R.,  ( including  air  hose.  R.  &  R.  ) 
$0.08." 

Explanation  :     Change  made  to   show  details  of   price. 

Page  78,  change  item  "Angle  cock  handle,  renewed, 
$0.04"  to  read  "Angle  cock  handle,  renewed.  ( including 
angle  cock  and  air  hose.  R.  &  R.j  $0.12." 

Explanation :  It  is  necessary  to  remove  and  replace 
angle  cock  when  renewing  handle,  in  order  to  avoid 
damage  to  angle  cock  when  drifting  out  riveted  pin. 
The  details  of  the  operation  are  shown,  and  necessary- 
price  recommended. 

Page  78.  change  item   "Angle  cock,  grinding  in,  R.  & 
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R,  $0.28"  to  read  "Anj^lc  ock.   R.  &  R.,  and   L;rindin.<;-  in, 
(inclndin--  air  hose.  R.  &   R.)   $0.28." 

'    l-'xplanation:     Wording-  cbans^ed   to   include   details   of 
operation. 

I'a.qe  7S<,  change  item  "Check  valve  case,  spring, 
g-asket,  or  all.  R.  &  R.  So.  10." 

Details  Cents 

"Disconnecting    union    3 

"Check  valve  case   (2  cap  screws)    2 

"Emergency   valve   seat    5 

Total     10" 

to  read  "Check  valve  case  ga.sket,  renewed,  $0.12. 
Details  Cents 

"Disconnecting    union     3 

"Check  valve   case    (4  nuts,   J/    inch.    1   cent  each)   4 
"Emergency   valve   seat    5 

Total    12" 

Explanation :  The  check  valve  case  and  spring  were 
eliminated,  as  these  items  are  not  renewed  except  in 
connection  with  other  repairs  to  triple   valve. 

Page  79,  change  item  "Cut-out  cock,  R.  &  R.  v$o.09" 
to  read  "Cut-out  cock.  R.  &  R.,  charge  for  necessary  con- 
nections at  3  cents  for  each  connection,  R.  &  R.  $ ." 

Explanation:  The  price  of  $0.09  has  been  eliminated 
and  the  wording  changed,  as  the  cost  of  this  operation 
is  dependent  entirely  upon  the  number  of  connections 
necessary  to  R.   &  R. 

Page  79,  change  item  "Cut-out  cock,  grinding  in,  R. 
&  R.  $0.30"  to  read  "Cut-out  cock,  grinding  in,  (not  in- 
cluding R.  &  R.)  $0.20." 

Explanation :     Price   and   wording   changed   to    permit 

charging  for  removing  and   replacing  cut-out  cock  on 

a  connection  basis. 

Page  79.  change  item  "Cut-out  cock  handle,  renewed, 
$0.04"  to  read  "Cut-out  cock  handle,  renewed,  (not  includ- 
ing connections  necessary  to  R.  &  R.  cut-out  cock)   $0.04." 

Explanation :     Wording  changed  to  indicate  that  it  is 
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necessary  to  R.  &  R.  cut-out  cock  in  order  to  properly 
perform  this  work,  and  that  an  additional  charge  can 
be  made  for  necessary  connections. 

Page  79,  insert  the  following"  item:  "C}iinder,  de- 
tached type,  renewed,  $0.72. 

Details  Cents 

"Push   rod    (  I    connecting   pin) 3 

"Clamping  piston   ( i  cap  screw) 2 

"Cylinder  head,  R.  &  R.   (4  nuts,  Yi  inch,   I  cent 

each)     4 

"Loosening  cylinder   from  car    (6   nuts,   ?.s    inch, 

2  cents  each) 12 

"Cylinder,  R.  &  R 6 

"3    pipe    connections 9 

"Pressure  head,  R.  &  R.   (7  nuts,  J  2   inch,  i  cent 

each)     7 

"Cleaning",  oiling,  testing  and  stenciling" 29 

Total     -2" 

Explanation :  This  additional  item  together  with  de- 
tails shown,  is  necessary  for  the  reason  that  the  price 
of  $0.23  now  shown  in  the  rules  for  "Cylinder,  R.  & 
R."  does  not  properly  provide  for  the  renewal  of 
cylinder.  The  detail  item  "Cylinder,  R.  &  R..  6  cents" 
has  been  added  in  addition  to  the  allowance  for  remov- 
ing" the  6 — ?s  inch  nuts  which  secure  the  cylinder  to 
the  car,  for  the  reason  that  the  allowance  on  a  nut 
basis  only  is  not  sufficient  to  cover  the  actual  cost  of 
removing  and  replacing"  the  cylinder. 

Page  79,  change  item  "Cylinder.  R.  &  R.,  detachable, 
$0.23"  to  read  "Cylinder,  detached  type,  R.  &  R.,  (to  make 
other  repairs)   $0.30. 

Details  Cents 

"Push  rod   (i   connecting  pin) 3 

"Loosening  cylinder   from  car    (6  nuts,    ?^   inch, 

2  cents  each) 12 

"3  pipe  connections 9 

"Cylinder,  R.  &  R 6 

Total    30" 
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l'*xi>laiiali()n :     Tlic     increase     in    price    in     accordance 
with  details  shown  is  necessary  to  properly  cover  the 
'    operation.     See  explanation.  Item  above,-  for  the  detail 
"Cylinder  R.  &  R.,  r.  cents." 

l'a*:^e  79.  insert  the  following-  item:  ""Cxlinder.  com- 
bined tvpc,  renewed,  $0.83. 

Details  Cents 

'Tush  rod   (  i   connecting"  pin  ) 3 

"Clamping-   ])iston    (  i    ca])   screw) 2 

"Cylinder  head,  R.  &  R.    (4  nuts,  ^j  inch,   I   cent 

each )     4 

"Disconnecting  cylinder  and  reserve lir,  (7  nuts,  y^ 

inch,  I   cent  each) 7 

"Loosening   cylinder   and    reservoir    from   car    (8 

nuts,  ?s   inch,  2  cents  each) 16 

"Cylinder  and  reservoir,  R.  &  R 12 

"2  release  rods,  R.  &  R.  (2  spring  cotters ) 4 

"2  pipe  connections   6 

"Cleaning,   oiling-,  testing  and   stenciling 29 

Total     83" 

"Xote:  Additional  charge  to  be  made  for  release 
valve  R.  &  R.,  and  release  valve  extension  pipe 
connections  when  same  are  necessary." 
Explanation  :  The  present  price  of  $0.30  for  cylinder 
R.  &  R.,  combined  type,  does  not  cover  the  necessary 
operations  w'hen  cylinder  is  renewed.  The  detail  item 
"Cylinder  and  reservoir,  R.  &  R.,  12  cents''  has  been 
added,  for  the  reason  that  an  allowance  on  a  nut  basis 
only,  is  not  sufficient  to  cover  the  actual  cost  of  remov- 
ing" and  replacing"  cylinder  and  reservoir. 

Page  79,  eliminate  the  following"  item,  and  details 
shown  in  connection  with  same:  "Cylinder,  R.  &  R.,  com- 
bined type,  $0.30. 

Details  Cents 

"Push  rod   ( I   connecting  pin) 3 

"Clamping  piston   (i  cap  screw) 2 

"Cylinder  head,  R.  &  R.   (4  nuts,  ^  inch,   i  cent 

each)     4 
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"Disconnecting  cylinder   from   reservoir    (7   nuts, 

Yi  inch,  I  cent  each  ) 7 

"Reclamping  cyhnder  piston   (i   cap  screw) 2 

"Removing  cyhnder  from  car  (6  nuts,  ?s  inch,  2 

cents  each)    .  .  .  , 12 

Total    30" 

Explanation:  This  item  should  be  eliminated,  as  the 
removing  and  replacing  of  cylinder,  combined  type,  is 
covered  by  the  item  "Cylinder  and  reservoir,  combined 
type,  R.  «&:  R.,"  and  as  the  price  of  $0.30  does  not 
cover  cost  of  renewing  a  cylinder  of  the  combined 
type,  a  new  item  for  this  operation  has  been  shown 
above. 

Page  80,  change  item  "Cylinder  and  reservoir,  R.  &  R., 
$0.41. 

Details  Cents 

"Removing  push  rod   (  i  connecting  pin) 3 

"Removing  cylinder  head  (4  nuts,  I'z  inch,  i  cent 

each)     4 

"Removing  cylinder  from  car  (6  nuts,  ?,s  inch,  2 

cents  each)    12 

"Removing  reservoir  from  car    (2  nuts,   ?s   inch, 

2  cents  each)    4 

"Removing  release  rods   (2  spring  cotters) 4 

"Removing  release  valve   2 

"Removing   2   plugs    2 

"Removing  triple   (2  nuts.  -\s  inch.  2  cents  each)  4 

"Disconnecting  train  pipe  union   3 

"Disconnecting  retaining  pipe  union   3 

Total    41" 

to  read  "Cylinder  and  reservoir,  combined  type,  R.   & 
R..  to  make  other  repairs.  $0.41. 

Details  Cents 

"Push  rod    (i   connecting  pin) 3 

"2  release  valve  rods   (2  spring  cotters') 4 

"2    pipe   connections    6 
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'■Ijooseniiig"    c\liiuicr   and    reservoir    from    car    (8 

nuts,   ?,s  inch,  2  cents  e;ich  ) i6 

"Cylinder  and  reservoir.   R.  (K;  R 12 

Total     41" 

"Xote:  Additional  charge  to  be  made  for  release 
valve  R.  &  R.,  and  release  valve  extension  pipe 
connecti'iis  when  same  arc  necessary." 
Kx])lanation  :  I'he  ])resent  price  and  details  shown  in 
the  rule  was  intended  to  cover  the  cost  of  renewing 
cylinder  and  reservoir,  hut  as  the  operations  shown  do 
not  proi)erly  cover  the  renewal  of  these  parts,  this  item 
has  been  reworded,  and  new  details  shown  to  cover 
the  removing"  and  replacing  when  same  is  necessary  to 
make  (jther  repairs.  See  explanation.  Item  Xo.  10, 
for  the  detail  charge  of  "Cylinder  and  Reservoir,  R.  & 
R.,  12  cents." 

Page    80,    insert    the    following    item:     "Cxlinder    and 
reservoir,  combined  type,  renewed,  both  at  same  time.  $0.91. 

Details  Cents 

"Push  rod    (  I   connecting  pin ) 3 

""Clamping  piston    ( i  cap  screw) 2 

"Cylinder  head.  R.  &  R.   (4  nuts.   -{>  inch,  i  cent 

each  )     4 

"Disconnecting   cylinder    and    reservoir,    (7    nuts, 

Yz  inch.   I  cent  each  )    7 

"Loosening   c\iinder    and    reservoir    from    car    (8 

nuts.   ?s   inch.  2  cents  each  I    ih 

"Cylinder  and  reservoir.  R.  &  R 12 

"2  release  rods   (  2  spring  cotters )    .  .^. 4 

"Release  valve.   R.  &  R 2 

"2  pipe  connections 6 

"Triple  valve.  R.  &  R.    (3  nuts.  3^  inch,  2  cents 

each)     6 

■"Cleaning,  oiling,  testing  and  stenciling 29 

Total    91" 

"Xote :  Additional  charge  to  be  made  for  release 
valve  R.  &  R..  and  release  valve  extension  pipe 
connections  when  same  are  necessary." 
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Explanation :  This  item,  together  with  details,  is 
necessar\',  as  the  present  rules  do  not  provide  for 
same.  See  explanation  for  Item  Xo.  i.  Sheet  No.  30, 
for  the  detail  charge  of  "Cylinder  and  Reservoir,  R. 
&  R.,   12  cents."' 

Page  80,  change  item  "Cylinder  release  spring,  R.  & 
R.,  $0.11"  to  read  "Cylinder  release  spring  renewed,  when 
piston  is  not  removed  for  other  purposes,  $0.11." 

Explanation :  Wording  changed  for  the  reason  that 
this  price  is  only  necessary  when  spring  is  renewed, 
which  renewal  is  usually  made  when  piston  is  removed 
for  other  repairs,  and  the  details  of  the  latter  item  is 
included    in   other   operations. 

Page  81,  change  item  "Cylinder  gasket,  R.  &  R.,  $0.25. 
Details  Cents 

"Disconnecting   triple   union    3 

"Disconnecting  retaining  pipe  union    3 

'  Disconnecting  reservoir  block    ( 2   nuts,   ?  s   inch. 

2  cents  each )    4 

"Disconnecting  reservoir  from  cylinder    (7  nuts, 

y2  inch.  I  cent  each) 7 

"Removing  push  rod  (connecting  pin)    3 

"Clamping"  cylinder  piston   i 

"Removing  release  rod   (2  spring  cotters  ) 4 

Total     25" 

to  read  "Cylinder  gasket,  combined  t}pe,  renewed, 
$0.50." 

Details  Cents 

"Push  rod   (  I    connecting  pin)    3 

"Clamping  piston   (  i   cap  screw  )    2 

"2  release  rods,  R.  &  R.   (2  spring  cotters  ) 4 

"2   pipe    connections    6 

"Loosening   cylinder   and    reservoir    from   car    ( 8 

nuts.  ?s  inch.  2  cents  each)    16 

"Cylinder  and  reservoir.  R.  &  R 12 

"Disconnecting  cylinder    from   reservoir    (7    nuts. 

3^  inch.   I  cent  each)    7 

Total     50" 
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Hxplanation :  The  additional  details  and  increased 
])rice  is  necessar\'  to  properly  cover  the  cost  of  this 
operation.  See  explanation  for  item  Xo.  i.  Sheet  No. 
30.  for  the  detail  cliarge  of  "Cylinder  and  Reservoir, 
R.  &   R..    12  cents." 

Tat^e  81.  insert  the  following;-  item:  "C\linder  gasket, 
detached   type,    renewed,  $0.18. 

Details  Cents 

"Clani|)ing  piston    (  I    cap   screw )    2 

'\^    pij^e    connections    9 

"Pressure  head,  R.  &  R.   (/  nuts,  y'l  inch,  i  cent 

each )     7 

Total     18" 

Explanation  :  This  operation  is  not  covered  in  the 
present  rules. 

Page  81.  eliminate  the  following  item;  also,  details 
for   same : 

"Emcrgenc}"  valve  piston,  R.   &  R.,  $0.10. 

Details  Cents 

"Disconnecting   union 3 

"Removing  check  valve  case  (2  cap  screws) 2. 

''Removing  emergency  valve   seat    5 

\ 

Total     lo"' 

Explanation :  This  operation  is  only  performed  in 
connection  with  other  repairs  to  triple  valve,  and  is 
absorbed  in  other  prices. 

Page  81,  eliminate  item  "Emergency  valve  seat,  R.  & 
R.,  So.io." 

Explanation  :  This  operation  is  only  performed  in 
connection  with  other  repairs  to  triple  valve,  and  is 
absorbed    in    other   prices. 

Page  81,  change  item  "Emergency  valve  rubber  seat,. 
R.  &  R.,  $0.10,"  to  read  "Emergency  valve  rubber  seat, 
renewed,  when  triple  valve  is  not  removed  for  other  repairs. 
So.io."     Eliminate  details  shown  on  page  82. 

Explanation :     Wording    changed    to    avoid    improper 

use  of  this  price. 
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Page  82.  insert  the  following  item :  "Emergency 
valve  rubber  seat,  renewed,  when  triple  valve  is  removed 
for  other  repairs.  $0.05."' 

Explanation :  This  item  is  necessary,  as  the  present 
price  of  $0.10  is  excessive  for  renewing  rubber  seat, 
when  triple  valve   is   receiving  other  repairs. 

Page  82,  change  item  "Cylinder  piston  packing.  R.  & 
R..  $0.13. 

Details  Cents 

"Removing  push   rod    (i   connecting  pin) 3 

"Clamping  cylinder  piston   (  I   cap  screw  ) 2 

"Removing  cylinder  head  (4  nuts,  j'-j  inch,  i  cent 

each ;     4 

"Removing  leather   packing    '4   nuts.    1 2    inch,    i 

cent  each  1    4 

Total    13" 

to  read  "Cylinder  jjiston  packing  leather  removed  when 
piston  is  not  removed  for  other  repairs.  $0.42. 

Details  Cents 

"Push  rod,  R.  &  R.   ( i  connecting  pin) 3 

"Clamping  piston   (  i   cap  screw  ) 2 

"Removing  cylinder  head  (4  nuts.  ^2  inch,  i  cent 

each  1     4 

"Removing    piston    packing    leather    (4    nuts.    Vj 

inch.   I   cent  each)    4 

"Cylinder  cleaned,  oiled,  tested  and  stencilled....  20 

Total     42" 

Explanation :  Price  has  been  changed  to  include 
cleaning,  oiling,  testing  and  stenciling  cylinder,  for  the 
reason  that  this  work  should  be  done  when  a  packing 
leather  is  renewed,  regardless  of  date  of  previous 
.cleaning. 

Page  82.  insert  the  following  item:  "Cylinder  piston 
packing  leather  renewed,  when  piston  is  removed  for  other 
work.  $0.04. 

Details  Cents 

"4  nuts,  )/>  inch,  i  cent  each 4" 
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l'*\|)laiiation :     Xot   covered  by    the   present   rules. 

Page  82,  change  item  ''CyHnder  piston,  R.  &  R.,  $0.15. 

;                                 Details  Cents 

■'Removing  pnsh  rod   (i  connecting  pin) 3 

"Cb.mping  cylinder  piston   (i  cap  screw) 2 

■'Removing  cylinder  head  (4  nnts,  ^  inch,  I  cent 

each)     4 

"Removing   leather   jjacking    (4  n'uts,    ^    inch,    I 

cent  each  )    4 

"Reclamping  c\linder  piston  (  i  cap  screw) 2 

Total     15" 

to  read  "Cylmder  i)iston  renewed,  when  not  removed 
tor   other   repairs,  $0.31. 

Details  Cents 

"Pnsh  rod,  R.  &  R.  (i  connecting  pin) 3 

'■Clamping   piston    (i    cap   screw) 2 

"Removing  cylinder  head  (4  nuts,  ^2  inch,  i  cent 

each )     4 

■'Packing  leather,  R.  &  R.  (4  nuts,  J/>  inch,  i  cent 

each)    4 

■■Reclamping  ]:)iston    (  i  cap  screw) 2 

"Piston  rod.  R.  &  R.  (4  rivets,  4  cents  each) ....  16 

Total    31" 

Ex])lanation :  ^^'ording  changed,  as  this  item  is  in- 
tenrled  to  cover  the  renewal  of  cylinder  piston,  when 
it  is  not  removed  for  other  repairs.  The  additional 
detail  "4  rivets,  16  cents"  has  been  added,  as  this  opera- 
tion  is   necessary   for   the   renewal   of   piston. 

Page  82,  insert  the  following  item  :  "Cylinder  piston, 
R.  &  R.  for  other  repairs.  (This  price  is  not  to  be  used 
when  the  removal  of  piston  is  included  in  cost  of  other 
specified  operations)    $0.09. 

Details  Cents 

"Push  rod,  R.  &  R.   (  i  connecting  pin) 3 

'■Clamping  piston   ( i  cap  screw) 2 

■■Removing  cylinder  (4  nuts,  ^-^  inch,  i  cent  each)       4 

Total     9'' 
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Explanation  :  This  additional  item  has  been  added  in 
order  to  provide  a  price  for  the  removing  and  replac- 
ing of  cylinder  piston,  for  the  purpose  of  making  re- 
pairs that  are  not  covered  by  other  specific  operations ; 
as,  for  instance,  renewal  or  tightening  of  piston  fol- 
lower bolts. 

Page  82,  insert  the  following  item:  "Cylinder  piston 
renewed,   when  piston  is  removed   for  other  repairs,  $0.22. 

Details  Cents 
"Packing  leather  R.  &  R.  (4  nuts,  Yi  inch,  i  cent 

each )     4 

"l^eclamping  piston   (  i   cap  screw) 2 

"Piston  iod,  R.  &  R.  (4  rivets,  4  cents  each  ) 16 

Total     22" 

Explanation  :     Xot  covered  bv  the  present  rules. 

Page   82.   change   item    "Dirt   collector   in   branch   pipe 
cleaned,   drained   and    stencilled,   $0.05"   to   read    "Dirt   col- 
lector in  branch  pipe  drained,  cleaned  and  stencilled,  $0.05." 
Explanation :     Wording    changed    to    cover    operations 
m    the    order    in    which    thov   are   performed. 

Page  83,  change  item  "Oil  plugs,  R.  &  R.,  each,  $0.02" 
to  read  "Reservoir  plugs,  R.  &  R.,  each,  $0.02." 
Explanation  :     "C)il  plugs"  not  proper  term. 

Page  83,  change  item  "Packing  leather  expander,  re- 
newed, (see  cylinder  piston)  $0.07''  to  read  "Packing  leather 
expander,  renewed,  (see  cylinder  piston,  R.  &  R.,  for 
details,)   $o.og." 

Explanation :  Wording  and  ]M-ice  changed  to  con- 
form to  previous  recommendations,  shown  in  Item  No. 
I,  Page  No.  36. 

Page  83,  change  item  "Pipe,  train  or  branch,  R.  &  R., 
for  each  connection  made,  $0.03"  to  read  "Pipe,  discon- 
nected and  connected,  or  only  connected,  each  connection, 
$0.03." 

Explanation  :     Wording  changed  to  make  it  clear  that 

price  ap])lies  to  all   piping  on  a  car. 
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I'a,L;c  S,^.  change  item  "Release  valve,  renewed,  $o.o6" 
to  read  "Release  valve,  K.  &  R.,  or  renewed,  $0.06." 

Hxplanalion :     Wording;-    changed    to    cover    removing 
and  replacing,   in  addition  to   renewal. 

Rage  83.  change  item  "Release  valve,  removed,  repaired 
and  re])laced  ( R.  tK:  R.  4  cents)  $0.09"  to  read  "Release 
valve,  renidved,  re]>aired  and  re])laced  (R.  &  R.  6  cents) 
$0.13." 

Hxplanatinii :     I'resent    price    will    not    cover    average 
cost  of  repairing. 

Page  S3,  change  item  "Reservoir,  R.  &  R.,  $0.29. 

Details  Cents 
"Removing    from    car    (2    nuts,    ^s    inch    2    cents 

each  )     4 

"Disconnecting  from  cylinder   (7  nuts,  ^/<>  inch,   I 

cent    each )     7 

"Removing  release  rods   (2  spring  cotters) 4 

"Removing  release  valve 2 

"Removing   2   plugs    2 

"Removing  triple  valve   (2  nuts,  ^i  inch,  2  cents 

each)     4 

"Disconnecting  union    3 

"Disconnecting   unicm,   retaining"  pipe 3 

Total     29" 

to   read   "Reservoir,   comhined  type,   renewed,   $0.61. 
Details  Cents 

"Push  rod,  R.  &  R.   (i  connecting  pin) 3 

"Clamping  piston   ( i  cap  screw ) 2 

"2  release  valve  rods,  R.  &  R.  (2  spring  cotters)       4 

"2  pipe  connections    6 

"Release  valve,  R.  &  R 2 

"Triple  valve.  R.  &  R.    (3  nuts,  ?,s  inch,  2  cents 

each )    6 

"Cylinder  and  reservoir  disconnected   (8  nuts,  J-^ 

inch,  I   cent  each)    8 

"Loosening   cylinder   and   reservoir    from   car    (8 

nuts,   3;^   inch,  2  cents  each) 16 
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"Cylinder  and  rescrvciir,  R.  &  R 12 

"Reservoir    stencilled     2 

Total    61" 

Explanation  :  The  present  price  was  evidently  intend- 
ed to  cover  the  renewal,  as  well  as  removing  and  re- 
placing" a  reservoir  of  the  combined  t}pe.  The  price, 
however,  does  not  cover  actual  cost  of  renewal.  The 
revised  details  show  all  the  necessary  operations.  The 
removing  and  replacing"  of  reservoir  was  covered  by  the 
previous  item  "Cylinder  and  reservoir,  combined  type, 
R.  &  R..  to  make  other  repairs."  See  explanation.  Item 
Xo.  I,  Sheet  Xo.  30.  for  the  detail  "Cylinder  and 
reservoir.   R.   &   R.,    12  cents."' 

Page   84,   insert    the    following   item :     "Reservoir,   de- 
tached type,  renewed,  $0.43. 

Details  Cents 

"5  ])il)e  cnnnections   15 

"2  release  rods.  R.  &  R.  (2  spring  cotters  ) 4 

"Release  valve.  R.  &  R 2 

"Triple  valve.  R.  &  R.    13  n.uts,   ?s  inch.  2  cents 

each  I     6 

''Loosening  reservoir  from  car  14  nuts.  ?s  inch.  2 

cents    each )     8 

"Reservoir,  R.  &  R 6 

"Reservoir    stencilled    2 

Total    43"" 

Explanation :      This    operation    is    not    covered    in    the 
present  rules.     See  explanation.  Item  X'o.  2.  Sheet  X^o. 
29,   for  the  detail  "Reservnir  R.  &  R..  6  cents." 
Page    84,    insert   the    following   item.     "Reservoir,    de- 
tached type.  R.  &  R.,  to  make  other  repairs,  $0.27. 

Details  Cents 

"3  pipe  connections   9 

"2  release  rods,  R.  &  R.  (2  spring  cotters ) 4 

■'Loosening  reservoir   from  car   (4  nuts,    "^s   inch. 

2  cents  each)    8 

"Reservoir  R.   &   R 6 

Total    27"' 
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T^xplcinatidii :  This  oj^eration  is  not  covered  in  the 
l)rescnt  rules.     See  exj^lanation,  Item  No.  2,  Sheet  No. 

,.     2(),  f(ir  tlie  detail  "Reservoir  R.  &  R.,  6  cents." 

^. 

I'aiie   84,   eliminate   the    following"  items: 

■'l\emo\ing  exlinder  eap  (3  nuts.  V>  incli.  I  cent  each) 
$0.03."' 

"Remo\i]iM-  slide  valve  (3  nuts,  ^-1.  inch,  I  cent  each) 
$0.03." 

lv\l)lanation  :     Tliese    o]X'rations   are    included    in    price 

for  tri])le  \al\'e  cleaned  and  oiled. 

I'age  84,  change  item  "Retaining  valve.  R.  &  R.  (2  lag 
screws.  2  cents;  valve,  3  cents)  $0.05''  to  read  "Retaining' 
valve.  R.  &  R.  (2  lag  screws  or  2  nuts,  2  cents;  valve, 
R.  cK:  R.,  3  cents)  $0.05." 

Explanation :     Wording    changed    to    cover    retaining 

valve,   secured  by  bolts. 

I'age  84.  insert  the  following  item:  "Retaining  valve, 
cleaned  on  car,  So. 05." 

J{x])lanation :  This  operation  should  be  covered  by 
rules. 

I'age  84,  change  item  "vSlide  valve,  removed,  ground 
in,  and  re])laced,  $0.33"  to  read  "Slide  or  exhaust  valve, 
ground   in,  $0.33." 

Explanation :  Reference  to  removing  and  replacing 
slide  valve  has  been  omitted,  as  the  removing  and  re- 
l)iacmg  is  provided  for  in  the  cost  of  cleaning  and  oil- 
ing triple  valve,  and  the  price  of  $0.33  should  only 
cover  grinding  in. 

Page  84,  eliminate  the  following  item ;  also,  details : 
"Slide  valve  spring,  R.  &  R.,  $0.06. 

Details  Cents 

"C_\linder  cap    (  3  cap  screws) 2 

"Removing  riveted  pin    4 


Total    6" 

Explanation  :  This  item  is  unnecessary,  and  it  is  only 
])erformed  ^\hen  triple  valve  is  being  repaired,  and  in- 
cluded  in  the  price  for  this  operation. 

203 


Page  84.  change  item  "'Slide  valve  spring.  R.  &  R.. 
removing  riveted  pin.  $0.04""  to  read  "Slide  valve  spring, 
renewed,  when  triple  valve  is  being  repaired,  removing 
riveted  pin,  $0.04." 

Explanation:     AA'ording    changed    to    show    when    this 

price  is  to  be  used. 

Page  84,  eliminate  the  following  item :  "Strainer,  re- 
newed   (disconnecting  union  )   So. 03."' 

Explanation  :  Xo  additional  labor  is  involved  to  renew 
strainer,  as  it  is  onlv  renewed  in  connection  with  other 
operations. 

Page  84.  change  item  "Triple  cylinder  bushing,  re- 
ground  or  refitted.  Si. 12"  to  read  '"Triple  cylinder  bushing, 
renewed,  $1.12." 

Explanation :  ^^'ording■  changed,  for  the  reason  that 
this  price  is  intended  to  cover  the  renewal  of  bushing 
and   should  not  be  used  for  re-grinding  old  bushing. 

Page  85,  insert  the  following  item :  "Triple  cylinder 
bushing,  re-ground.  $0.50." 

Explanation :  This  operation  is  not  properly  covered 
in  the  present  rules. 

Page   85.  eliminate  the   following   items: 

"Triple  cylinder  cap,  R.  &  R.  (3  nuts,  ^  inch,  i  cent 
each )   S0.03." 

"Triple  cylinder  cap  gasket,  renewed  (3  nuts.  Vj  inch, 
I    cent  each ;  gasket.  2  cents)   $0.05." 

Explanation :     These   operations   are   absorbed   in   price 

for  cleaning  and  repairing  triple  valves. 

Page  85,  change  item  "Triple  piston  packing  ring  re- 
newed. $0.22"  to  read  "Triple  main  piston  ring  renewed, 
S0.35." 

Explanation :  The  term  "main  piston"  is  used  to  con- 
form to  term  used  by  manufacturers.  Price  was  in- 
creased for  the  reason  that  the  present  price  of  $0.22 
shown  does  not  cover  the  actual  cost  to  perform  this 
operation. 

Page  85.  change  item  "'Triple  valve  removed,  cleaned, 
oiled,  tested  and  stencilled.  So. 45. 
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Details  Cents 

"Train  i)ipc  union,  disconnected    3 

"Retaining'  pipe  union,  disconnected   3 

"Reni(n'in<;"  triple   (2  nuts,  "^s  inch,  2  cents  each)        4 

"Check  valve  case   (2  cap  screws) 2 

"Rme<;encv  valve   seats    5 

"Cylinder  cap   (3  holts)    3 

"Cleaning",  testing-  ancl  stenciling'   25 

Total     45" 

to   read    "Triple   valve   removed,   cleaned,   oiled,   tested 
and  stencilled,  $0.52. 

Details  Cents 

"3  ])i]x^  connections   9 

"Tri]:)le  valve,  R.  &  R.    (3  nuts,   ^^^.s   inch,  2  cents 

each)     6 

"Check   valve  case,  R.   &  R.    (4  nuts,    I2    inch,    i 

cent    each )     4 

"Emergency  valve  seat,  R.  &  R 5 

"Cylinder  cap,  R.  &  R.    (3  nuts,  yS   inch,   I   cent 

e2ch)     3 

"Cleaning",  luhricating,  testing"  and  stenciling"  ....      25 

Total    52" 

Explanation  :  Detail  prices  changed  to  cover  10  inch 
equipment.  Also,  one  additional  pipe  connection  added 
to  provide  for  removing"  retaining  pipe  nipple  from 
triple  valve.  The  revised  price  more  nearly  covers  the 
average  cost  for  this  work. 

Page  85,   change   item   "Triple  valve  gasket,   renewed, 
So.  10. 

"Note:     Not   to   be   allowed   when   triple   valve   is 
oiled,   cleaned  or  removed   for  other  repairs. 

Details  Cents 

"Disconnecting  branch  pipe  union    3 

"Disconnecting  retaining  pipe  union    3 

"Removing  triple  (2  nuts,  ?/8  inch,  2  cents  each)       4 

Total    10" 
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to  read  "Tri])le  valve  gasket,  renewed,  when  triple  valve 
is  not  removed  for  cleaning"  or  repairs,  So. 12." 

Details  Cents 

■'2  pipe  connections   6 

"Triple  valve,  R.  &  R.    (3  nuts,   "^s   inch,  2  cents 

each)     6 

Total     I2"' 

Explanation:  Price  changed  to  cover  10  inch  equip- 
ment. The  use  of  this  price  for  all  types  of  valves 
will  more  nearly  cover  actual  cost. 

Page    85,     insert    the    following    item :      "Testing    air 
(after  repairs,)  $0.05. 

"Xote:     This  price  can   he  charged  as  a  separate 

operation  when  necessary  to  test  air  after  repairs 

to    air   hrake    parts,    pipe    or    pipe    fittings,    except 

where    this    item    is    s]:)ccifically    mentioned    in    the 

details    of    other    o])erations,    as    in    the    case    of 

cylinder  or  triple  valve  cleaned,  oiled  and  tested." 

Explanation  :      It  is  felt  that  this  operation  should  not 

he     eliminated,     as     recommended     l)v     the     .\rl)itration 

Committee  in   Circular   Xo.  9,   hut  should  be  removed 

from  table  of  basic  units,  and  shown  as  a  separate  item, 

for   the   reason   that   the   testing   of  air   is   a   necessary 

operation  and  must  be  paid  for,  and  is  not  included  in 

the    details    of   any    operations    with    the    exception    of 

cylinder  and  tri])le  valve  cleaned,  oiled  and  tested.  The 

explanatory   note   shown   under   this   item   should   make 

its  use  clear. 

Page   85,   eliminate  the    following   item:     "I'nion,   dis- 
connected and  connected,  $0.03." 

Explanation  :  This  item  is  covered  by  the  item  "Train 
or  branch  pipe,  disconnected  and  connected,  or  onlv 
connected,    each    connectirm.   $0.03." 

Page  85,  insert  the  following  item:      "Threads  on  l^ipe, 
culling,   ])er   crmnection.   $0.05." 

Explanation:  This  operation  should  l)e  eliminated 
from  the  table  of  basic  units,  and  shown  as  a  separate 
ilem.    for  ihe  reason  that  it   is  not  included   in   any  of 
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-     the    combination    ])riccs    for    other    operations,    and    is 
always  shown  as  a  separate  item. 
I 'age   8^),   change   item:  ^ 

"Basic    Units 
"Cap  v^crews  or  bolts,  R.  &  R.,   i  or  more,  $0.02." 
to  read : 

"Basic  Units 
"Cap  screws.   R.  &  R.,  each.  $0.02." 
Explanalion  :     Reference  to  bolts  is  eliminated,  for  the 
reason   that    it  conflicts   with   the   allowance   of    i    cent 
for    ij    inch   nuts,    and   2   cents    for    ?s   inch  nuts;   the 
latter    price    beuig    used    in    determining    the    cost    for 
various  operations.     Also,  the  price  of  2  cents  each  for 
cap  screws  is  more  equitable  than  the  present  price  of 
2  cents,  for  i  or  more  cap  screws. 
Page   86.   eliminate   the   following   item:     "Graduating 

stem  nut.   R.  &  R..  $0.02." 

Explanation  :     Included  in  cost  of  cleaning  and  repair- 
ing triple  valve. 
Page  86.  change  item  "Plugs,  oil,  R.  &  R..  each,  $0.01 "' 

to  read  "Reservoir  plugs.  R.  &  R.,  each,  $0.01." 
Explanation  :     "Oil  plugs"  not  proper  term. 

Page  86,  eliminate  the  following  item:  "Testing  air 
(after   repairs)    $0.05." 

Explanation :     Should   be   shown   as    separate   item,    as 

recommended. 

Page  86,  eliminate  the  following  item:  "Threads  on 
pipe,  cutting,  per  coupling,  $0.05." 

Explanation :     Should   be    shown   as    separate    item,   as 

recommended. 

Page  86,  change  item :  "Train  or  branch  pipe,  dis- 
connected and  connected,  or  only  connected,  each  connec- 
tion. $0.03"  to  read  "Pipe  disconnected  and  connected,  or 
only  connected,  each  connection,  $0.03." 

Explanation :     \\'ording  changed  to  make  it  clear  that 

price  applies  to  all  piping  on  a  car. 

Page  86.  insert  the  following  item:  "Stenciling,  $0.02." 
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Explanation :  This  detail  is  not  now  shown  under 
basic  units,  but  has  been  included  in  the  recommenda- 
tions for  costs  of  certain  operations. 

RULE   No.  115. 

Paragraph  2,  line  i,  substitute  "60,000  pounds"  for 
"50,000  pounds." 

Explanation  :  In  view  of  the  fact  that  many  railroads 
are  disposing"  of  60,000  pounds  capacity  cars  and,  there- 
fore, the  trucks  from  same  are  only  of  scrap  valve, 
with  the  exception  of  good  metal  brake  beams  and 
wheels,  it  is  considered  advisable  to  include  60,000 
pounds  capacity  trucks  in  this  rule. 

RULE   No.  116. 

Change  the  price  of  $27.50,  allowance  for  8  inch  air 
brake   equipment,   to  $15.00. 

Explanation  :     8  inch  air  brake  equipment  is  practically 

obsolete.     All  roads  have  a  surplus  of  this  material  on 

hand  and  its  practical  value  is  scrap. 

Prices  for  Ijodics  of  eight-wheel  steel  cars ;  the  fol- 
lowing modifications  in  the  description  of  these  cars  are 
recommended : 

Item  I,  change  to  read  "Box,  wooden  bodv,  metal 
underframc,  50  tons  capacity,  38  feet  6  inches  or  over,  but 
less  than  40   feet,  over  end  sills.  $825.00." 

Explanation :     To  avoid   confiiction  with  Item   Xo.   3. 

Item  2,  change  to  read  "Box,  wooden  body,  metal  un- 
derframc, 50  tons  capacity,  36  feet  long  or  over,  but  less 
than  38  feet  6  inches,  over  end  sills,  S740.00." 

Explanation:     To  avoid  confliction  with   Item   No.    i. 

Item  3,  change  to  read  "Box,  wooden  body,  metal 
underframc,  50  !-uis  capacity  and  over,  40  feet  long  or 
over,  Imt  less  than  46  feet,  over  end  sills.  $850.00." 

Explanation :     To   cover  cars  over  40   feet  long. 

Item  4,  change  to  read  "Box,  wooden  body,  meta! 
underframc,  30  tons  capacity,  and  over  36  feet  long  over 
end  sills,  $725.00." 

Explanation:      Comma    (,)    omitted   after   word   "over" 
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ill  the  soc(Mul  line,  in  acccjrdance  with  Circular  Xo.   i6. 

Item  5,  chaiii^e  to  read  "Box,  wooden  body,  metal 
underframe.  40  tons  capacity  and  over,  but  less  than  50 
tons  capacity.  3()  feet  long  and  over,  but  less  than  38  feet 
long,  over  end  sills.  $730.00."  , 

Explanation  :     To  avoid  confiiction  with  Item   Xo.  6. 

Item  C),  change  to  read  "Box.  wooden  body,  metal 
underframe.  40  tons  capacity,  but  less  than  50  tons  capacity, 
38  feet  long  but  less  than  40  feet  long,  over  end  sills. 
$775.00." 

Explanation :     To   avoid    confiiction    with    Item    X'o.    2 

and  7. 

Item  7.  change  to  read  "Box.  wooden  body,  metal 
underframe.  40  tons  capacity,  but  less  than  50  tons  capacity. 
40  feet  long  or  over,  but  less  than  46  feet,  over  end  sills, 
$800.00." 

Explanation  :     To  avoid  confiiction  with   Item  Xo.   3. 

Items  8.  9.  10  and  11.  eliminate  these  items  and  sub- 
stitute the  following:  "Box,  all-steel,  any  capacity  or 
length,  $0.0325  per  pound." 

Explanation :  The  present  detailed  description  is  un- 
necessary and  can  be  covered  by  the  proposed  general 
description,  as  the  price  for  all  all-steel  box  cars  is  on 
a  per  pound  basis. 

Items  12,  13,  14.  15  and  16.  eliminate  these  items  and 
substitute  the  following:  "Flat,  wooden  floor,  metal  under- 
frame. any  capacity  or  length,  $0.0325  per  pound." 

Explanation :  The  detailed  descriptions  as  shown  are 
unnecessary  as  the  general  description  recommended 
will  answer  for  all  of  these  items,  the  price  being  on  a 
per  pound  basis. 

Items  17.  18.  19.  20.  21.  22.  23,  24.  29.  30,  31,  32. 
43  and  44,  eliminate  these  items  and  substitute  the  follow- 
ing: ''Gondola,  all-steel,  any  capacity  or  length,  having 
either  solid,  drop  or  hopper  bottom  or  self-clearing  by  floor 
dropping  on  side.  So. 0325  per  pound." 

Explanation :     Detailed    descriptions    are    unnecessary, 

as  the  price   in   all  of  these  cases  is  on  a   per  pound 

basis. 
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Item  33,  eliminate  this  item. 

Explanation  :  This  item  conflicts  with  Items  Nos.  25, 
26,  27  and  28.  for  the  reason  that  the  latter  appear  to 
cover  all  gondola  cars  having"  wooden  body,  metal 
underframe  and  solid  bottoms,  on  a  capacit}'  basis, 
whereas  Items  Xos.  33  and  34  do  not  specify  any 
capacity,  but  instead  classify  these  cars  according  to 
length  over  end  sills. 

Items  35,  36,  37,  38,  40,  41  and  42,  eliminate  these 
items  and  substitute  the  following:  "Hopper,  all-steel  (in- 
cluding coke  cars.)  self-clearing,  any  capacity  or  length, 
$0.0325  per  pound." 

Explanation :     Detailed    description    is    unnecessary,    as 

all  of  the  cars  covered  by  the  items  referred  to  are  to 

be  settled  for  on  per  pound  basis. 

Items  45  and  46.  these  two  items  should  follow  the 
other  items  covering  gondola  cars. 

Explanation  :     For  better  reference. 

Insert  the  following  item:  "Stock,  wooden  body, 
metal  underframe.  50  tons  capacity.  36  feet  long  or  over, 
over  end  sill.  $775.00." 

Explanation :  Present  rules  do  not  provide  a  price  for 
a  50  ton  capacity  car  of  this  description. 

RULE   No.  117. 

Paragraph  2,  change  to  read:  "In  the  case  of  all-steel 
car  bodies  or  car  bodies  with  steel  underframes  and  steel 
superstructure  frames,  the  depreciation  shall  be  figured  at 
5%  per  annum.  This  includes  gondola  cars  with  steel  un- 
derframes, steel  side  and  corner  stakes." 

Explanation :  The  depreciation  of  car  bodies  with 
steel  imderframes  and  steel  superstructure  frames  is 
not  covered  by  the  present  rules,  and  it  is  felt  that 
they  should  be  subject  to  5%  depreciation  the  same  as 
in  the  case  of  all-steel  car  bodies. 

Paragraph  3.  after  word  "underframes"  in  second  line, 
add  the  words  "and   wooden  superstructure." 

E.xplanation :  To  avoid  confliction  with  Paragraph  2, 
as  revised. 
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.    raraijra])h  5,  chans^c  to  read:     "Depreciation  of  trucks, 
other  tliati  all-metal  shall  he  figured  at  7%  per  annum." 

Exi>lanation  :  The  i)resent  de])reciated  value  is  far  in 
excess  of  the  actual  scrap  value,  and  it  is  felt  that  all 
trucks  other  than  all-metal,  and  which  arc  usually  of 
60,000  pounds  capacit}'  and  under,  should  be 
ilepreciated  to  a  value  that  will  compare  more  favor- 
al)ly  with  the  scrap  value  of  the  trucks. 
Ivast  paraL;'raph.  change  price  of  $27.50  to  read  $15.00. 
Explanation:  In  accordance  with  recommendation  for 
Rule  Xo.  116. 

RULE   No.  120. 

Lines  13  and  16,  change  the  word  "rebuild"  to  read 
"repair."  Also,  change  the  word  "rebuilding"  in  the  nine- 
teenth line  to  "repairing." 

Explanation :     This    is    in    accordance     with     Circular 

Xo.  9. 

Add  the  following"  note  under  Rule  X'^o.   120: 

"X'^ote:  Request  on  owners  for  disposition  of 
cars  imder  Rule  X"o.  120,  must  not  be  made  un- 
less the  estimated  labor  cost  to  repair  amounts  to 
more  than  10%  of  the  list  value  of  the  bodies  only, 
as  given  in  Rule  X'^o.  116.  X^o  additions  to  be 
made  for  the  value  of  the  air  brakes,  metal 
bolsters,  sills,  etc.  The  labor  cost  to  repair  must 
be  based  on  AI.  C.  B.  labor  costs,  as  given  in 
Rules  Xos.  loi  and  107." 

Explanation :  This  recommendation  is  in  accordance 
with  Circular  X'^o.  9,  except  that  reference  is  made  to 
cover  shipments  by  express,  and  will  remove  any  doubt 
as  to  how  bills  should  be  rendered  for  freight  or 
express  charges. 

Explanation :  This  is,  also,  in  accordance  with 
Circular  Xo.  9. 

RULE   No.  122. 

Lines  4  and  7,  after  the  word,  "reclaim"  add  the  words 
"from  its  own  revenue  freight  account." 
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Explanation:  To  make  clear  the  intent  of  the  rule  as 
explained  in  Circular  No.  9. 

Page  97.  continuation  of  last  paragraph  on  page  96, 
add  an  additional  sentence  after  the  word  "line"  in  the  last 
line,  as  follows :  "A  separte  bill,  with  copy  of  freight  or 
express  bill  attached,  should  be  rendered  for  the  freight  or 
express  charges,  showing  reference  to  bill  covering  repairs." 
Paragraph  3,  change  the  word  "should"  in  second  line, 
to  "must." 

Explanation  :  In  order  to  make  the  rule  more  impera- 
tive and  avoid  unnecessary  per  diem  charges  accruing 
against  road  making  repairs,  on  account  of  length  of 
time  elapsing  before  receipt  of  material  when  shipped 
by  freight. 

Wheel    and    axle    billing    repair    cards,    referred    to    in 
Rules  Xos.  7,  8  and  96,  to  be  as  follows : 
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RECOMMENDED    CHANGES    IN    THE    M.   C.    B.    RULES, 

COVERING  PASSENGER  EQUIPMENT  CARS 

IN    INTERCHANGE. 


RULE   No.   10. 

I'ara.uraph  A.  change  to  read:  "Axles  broken  under 
fair  usage  or  having  journals  one-half  (J/j)  inch  or  more 
under  the  standard  for  car  (except  for  three  and  three- 
quarters  by  seven  (3-)4  by  7)  inches,  which  will  be  con- 
demned at  three  and  one-half  (y/2)  inches,  or  having 
seamy  journals,  fillets,  in  back  shoulder  worn  out,  the  length 
of  journal  increased  one-half  C>{>)  inch  over  standard 
length,  or  collars  broken  off  or  worn  to  one-quarter  {%) 
inch  or  less  under  fair  usage,  may  be  renewed  at  the  expense 
of  the  car  owner.  When  axles  are  removed,  on  account  of 
wheel  defects,  and  the  journals  have  increased  in  length 
more  than  three-eighth  (}i)  inch,  or  the  collars  are  worn 
to  less  than  five-sixteenth  (5/16)  inch,  the  axles  shall  be 
considered  as  scrap.  Size  of  journal  should  be  stencilled 
on  truck." 

Explanation  :  These  defects  are  all  chargeable  to  car 
owner,  and  we  believe  they  should  be  mentioned  in  the 
rules.     Thev  conform  to  freight  car  rules. 

RULE   No.  13. 

Paragraph   ]'..   on   first   line,   change  figure  8  to   figure 
7  :  and.  on  third  line,  change  figure  9  to  figure  8. 
Explanation  :     To   correct   typographical   error. 

RULE   No.  15. 

Paragraph  B,  line  3.  change  the  word  "spot"   to  read 

"surface."' 

Explanaticn:     The  term  •"surface"  is  proper,  and  also 

conforms  with  the  wording  of  Rule  No.  14,  paragraph 

E. 

Paragraph      D,      insert      the      following      paragraph: 

"Wrought   steel   wheels   may  be    substituted    for    steel-tired 

wheels."' 

Explanation :  To  provide  for  the  substitution  of 
wrought  steel  for  steel-tired  wheels  on  cars  not  as- 
signed to  regular  line  service,  and  to  facilitate  repairs. 


LIST  OF  PRICES  FOR  MAINTENANCE  OF  PASSENGER 
EQUIPMENT   CARS   IN   INTERCHANGE. 


PAGE  143. 

Present  Proposed 
ITEM  Charge     Charge 

Insert  the  following  item :  "Cushions, 
seat  backs  and  isle  strip  of  passenger  cars, 
cleaning  by  air.  per  car   $0.45." 

Change  item  "Bell  or  signal  cord  and 
couplings,   renewed,  per  car    $0.75." 

to  read  "Conductor's  valve  or  signal 
cord  and  couplings,  renewed,  per  car -/S-" 

Change  price  "Burners,  dual  wick, 
renewed,    each    30  -SS-" 

Change  price  "l^)urncrs,  round  wick, 
renewed,  each 50  -SS-" 

Change  item  "Carpets,  seats,  draperies, 
etc.,  parlor  and  sleeping  cars,  removing  and 
Ideating,  per  car   i-i5-" 

to  read  "Carpets,  seats,  draperies,  etc., 
parlor  and  sleeping  cars,  removing  and  beat- 
ing or  cleaning  by  air.  per  car I-I5-" 

Change  price  "Chimneys,  dual  wdck, 
renewed,    each    06  .07  ' 

Eliminate  the  following,  account  of 
being  included  in  new  item :  "Cleaning 
"baggage    cars,    each     60." 

Eliminate  the  following,  account  of 
T3eing  included  in  new  item :  "Cleaning 
common  passenger  and  combination  cars, 
■each    80." 

Eliminate  the  following,  account  of 
being  included  in  new  item :  "Cleaning 
mail    cars,   each    I-75-" 

Eliminate  the  following,  account  of 
being  included  in  new  item :  "Cleaning 
parlor  and  sleeping  cars,  exclusive  of  bed- 
ding,  per  car   $2.50." 
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Present  Proposed 

ITEM  Charge     Charge 

'    Kliminatc     the     following,     account    of 

being     incUulcd     in     new     item:     "Cleaning 

vestibules    passenger    and    combination    cars 

inside  and  outside,  including  vestibules  and 

trucks,    each    ^-S^- 

Insert  the  following  item:  "Cleaning 
exterior,  ordinary,  including  trucks  and 
interior  and  exterior  of  vestibules,  by  dry- 
wiping  or  washing  (including  necessary 
material : ) 

"All    classes    of    cars    having    single 

sash,  per  car   $0.30. 

"All    classes    of    cars    having    double 

sash,   per   car    ^S- 

Insert  the  following  item:  "Cleaning, 
windows  only,  exterior,  single  sash,  per  car  .15-" 

Insert  the  following  item:  "Cleaning, 
windows  only,  exterior,  double  sash,  per  car  .25. 

Insert  the  following  item:  "Cleaning, 
interior  ordinary,  sweeping  and  dusting, 
baggage,    express    and    postal    storage    cars, 

])er    car    

Insert  the  following  item:  "Cleaning, 
interior,  postal  cars  and  mail  apartment  cars, 
including  sweeping,  cleaning  and  disinfect- 
ing wash  basins  and  hoppers,  per  car .40- 

Insert  the  following  item:  "Cleaning, 
interior,  ordinary,  including  dry-wiping  of 
sides,  ends,  fixtures,  (furniture  in  dining 
cars,)  from  deck  rail  down;  sponge  wdth 
water  disinfectant,  window  sills,  heater  box 
top  and  seat  ends ;  clean  inside  of  windows ; 
clean  and  disinfect  inside  of  saloons,  com- 
plete, cleaning  lamps;  also,  dust  seat  backs 
and  cushions  (including  necessary  material:) 
"Passenger   and   combined   passenger 

and  baggage  cars,  per  car -9® 
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Present  Proposed 
ITEM  Charge     Charge 

"Dining"  or  cafe  cars,  per  car ■         1.80 

Parlor  or  sleeping  cars,   per   car....  ...." 

Insert  the  following  item :  "The  fol- 
lowing operations,  which  are  inchulecl  in 
the  above  items,  are  to  be  paid  for  at  the 
prices  shown,  when  necessar\'  to  perform 
separately : 

"Sweep    and    dust,    clean    and    disin- 
fect  hoppers   and   urinals  : 
"P'assenger    and   combined   passen- 
ger and  baggage  cars,  all  classes, 

per    car    $0.20 

"Dining  or  cafe  cars,  per  car .65 

"Parlor  or  sleeping  cars,  ])er  car.  .  

"Sweep,      complete,      including      isle 
strip : 

"Passenger   and    combined   passen- 
ger   and    baggage    or    baggage 

cars,   per   car    .07." 

Change  price  "Coal,  anthracite,  (includ- 
ing labor)   per  ton   $6.00  7.00." 

PAGE  144. 

Change  ])rice  "Hose,  i?s  inch,  straight 
port,  steam,  com])lete  with  fittings,  a])i)lied.    5.00  4-50." 

Change    price    "Hose,    as    above,    1)2- 
inches    5.00  4.50." 

Change  credit  price  "Hose,  as  above, 
i?4  inch  and  1^2  inch,  credit  for  fittings..      2.50  2.25." 

Eliminate  the  following  item,  account 
of  being  covered  by  another  item :  "I^oss 
of  metal  on  steel  or  steel-tired  wheels,  per 
1/16    inch    I-50-" 

Eliminate  the  following  item,  account 
of  being  covered  by  another  item :  "Re- 
moving,   turning    and    replacing    same    pair 

steel-tired  wheels    5-7S-" 
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Present  Proposed 
ITE^r  Char-c     Char-o 

■      Eliminate    the    followinj^-   item,    account 
of  beinL;"  cox'ered  l)v  another  item:     "Tnrn- 

ing  steel-tired  wheels,  per  pair I-75-" 

Insert  the  following  item :  "Waste, 
resilient,  per  pound    .07." 

Change  item  "Wheels,  labor  chansrinGf, 
first  pair,  ])er  ]iair   4.00." 

to  read  "Wheels,  labor  changing,  first 
pair.    (  except  center  pair.)    5-00." 

PAGE  145. 

Insert    the     following    item:     "Wheels, 

labor  changing  center  pair    $6.50." 

Change   item    "Each   additional   pair   in 

same    truck,   per   pair    $i.oo."' 

to  read  "Wheels,  labor  changing  each 
additional  pair   (except  center  pair  in  same 

truck)     3.00."' 

Eliminate  item   "Wheels,   solid   steel  or 

steel-tired,  new  or  re-tired    At  Cost." 

and  substitute  the  two  following  items : 
"Wheels,    wrought    steel,    36    inches, 

one,   new    $26.00      S5.00." 

"Wheels,  steel-tired,  new  or  re-tired.  At  Cost." 
Eliminate  item   "Wheels,   steel  or  steel- 
tired,  loss  of  metal  from,  per   1/16  inch  on 

radius   of   tread    $1.50." 

and  substitute  the  two  following  items : 

"^^dleels,  wrought  steel.  36  inches, 

value   of   service   metal   per   1/16   inch,    (on 

radius    of    tread,    in    connection    with    full 

flange    contour )    $0,875." 

"Wheels,  steel-tired,  value  of  serv- 
ice metal  per  1/16  inch,  (on  radius  of  tread, 

in  connection  with  full  flange  contour) ....  " 

The  following  note  should  be  showrj 
below  prices  for   wheels : 

"Xote:     A  new  wheel  to  permit  a 
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Present  Proposed 
Charee     Charsre 


full  charge  must  have  not  less  than 
I  Yj  inches  service  metal ;  but,  in  no 
case,    shall    a    charge    or   credit    be 
made  for  service  metal  in  excess  of 
Y^A  inches." 
Eliminate  the  following  item,  as  it  con- 
flicts with,  and  is  covered  by,  the  proposed 
labor  allowances  for  removing  and  replacing 
"wheels  and   for  turning  wheels : 

"Wheels,  steel-tired,  removing,  turn- 
ing and  replacing,  per  pair 

Change    item    "Wheels,    steel    or    steel- 
tired,  turning,   per  pair    

to    read     "Wheels,    wrought    steel    or 
steel-tired,  turning,   (not  including  R.  &  R.) 

per  pair    

Insert     the     following     item :     "Brake 
shoes,  flanged,  renewed,  each   


575- 
I-75- 


1.25. 


$0.95." 


PRESENT     PROPOSED 
Charee  Credit  Charge  Crdeit 


Lb. 


Lb.        Lb.       Lb. 


-0 


Change    item : 
For  Journals — 

10"    long   and    over.  .  .  . 
to  read  : 

10"   long  and   over,  but 

not    1 1"    long 

Insert      the       following 
item:      11"    long    and 

over     

Change  prices  as  follows : 


PRESENT 
Second- 
Xew      hand      Scrap 

Axle,  4U.U0n  lbs $10.00     $5.00     $0005  11). 

Axle,  60,000  lbs 13.00         5.75         .005  lb. 

Axle,  80,000  lbs 16.50       10.00       5.75 


25 


37 


15- 


23- 


PROPOSED 

Second- 

Xew      hand    .Scrap 

$10.00     $  5.00     $1.95 

13.00        5  75       2.45 

16.50       10.00      3.85 


Explanations  :     The  above  changes  and  new  items  are 
recommended   in   accordance   with   Circular  of   Inquiry 
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Xo.  12.  from  llic  Citmiiiilk'c  on  Prices  for  Labor  and 
Material. 
•  In  conclnsion  xoiw  Committee  desires  to  express  its 
thanks  lo  the  members  for  the  valnable  sug-gestions  re- 
ceived ;  also,  its  appreciation  to  the  Club  for  the  entertain- 
ment of  the  Committee  during-  its  stay  in  Pittsburgh  while 
■engaged  in  formulating  its  report. 

Respectful!}-   sulMuitted. 

C.  E.  BOYER. 

Pennsylvania    Railroad.    Lines    East    of    Pgh. 

G.    E.    CARSOX. 

Xew  York  Central  Railroad,  East  of  Buffalo. 

S.  A.  CROMWELL, 

Baltimore  &  Ohio  Railroad. 

A.  F.  COULTER, 

Union  Railroad. 

F.  W.  DICKIXSOX, 

Bessemer  &  Lake  Erie  Railroad. 

H.  F.  GREWE, 

Wabash  Pittsburgh  Terminal. 

W.  J.  KXOX, 

B.  R.  &  P.  Railroad. 

S.  LY'NX, 

Pittsburgh  &  Lake  Erie  Railroad. 

O.  J.  PARKS, 

P.  F.  W.  &  C.  Railway. 

J.  B.  SWAXX, 

P.  C.  C.  &  St.  L.  Railway. 

F.  H.   STARK, 
Montour  Railroad. 

R.  L.  KLEIXE,  Cliainnan, 

Pennsylvania    Railroad,    Lines    East    of    Pgh. 


DISCUSSION. 

PRESIDENT:  Gentlemen,  the  Report  is  now  before  you 
for  discussion.  We  would  like  to  hear  from  any  one  or  all  of 
you. 

MR.  L.  H.  TURNER:  :\Ir.  President  and  Gentlemen:— I 
do  not  suppose  that  the  younger  members  of  the  Club  realize 
that  as  thev  become  old  men,  they  are  going  to  drift  into  the 
contented  condition  of  the  house  dog.  who  lies  by  the  fire  place 
and  dreams  of  the  battles  he  fought  in  his  younger  days. 

As  I  listened  to  Mr.  Kleine  reading  his  report  tonight.  I 
did  seme  dreaming,  and  in  my  slumbers,  I  believed  that  if  I 
did  not  do  another  good  thing  during  the  time  I  had  the  honor 
of  presiding  over  this  Club,  I  did  do  one  meritorious  act.  when 
it  became  my  privilege  to  name  the  first  Committee  on  ^I.  C.  B. 
Rules  of  Interchange  that  the  Club  ever  had.  I  do  not  know 
that  all  the  members  are  aware  that  the  Arbitration  Committee, 
in  developing  and  perfecting  the  ]\Iaster  Car  lUiilders  Rules, 
are  influenced  and  governed  to  a  great  degree  1)\"  the  sugges- 
tions that  emanate  from  various  Railway  Clubs  and  individuals 
over  the  country.  And  it  may  be  information  to  some  of  you 
to  know  that  more  of  the  suggestions  that  are  accepted,  are 
made  bv  this  Club  than  all  the  others  presented  throughout  the 
United  States,  indicating  beyond  question  that  the  work  is  well 
done,  and  for  that  reason  I  want  to  move  the  acceptance  of  the 
Report  of  the  Committee,  accompanied  by  a  hearty  vote  of 
thanks  for  the  g(^od  work  the  Committee  has  done,  not  only  in 
the  vear  KJ15.  but  in  the  )ears  that  have  jiassed. 

The     motion     was     dulv     seconded     and     carried     l;)y 

unanimous  vote. 

MR.  R.  L.  KLEINE:  ^Ir.  President.  I  believe  there 
are  certain  features  in  the  Report  that  should  really  bring  forth 
some  discussion.  Take  for  instance  the  recommendation  <>n  the 
brake  beam,  making  a  uniform  price  for  the  M.  C.  V>.  standard 
No.  I  and  No.  2  IJeam.  I  believe  the  members  ought  to  com- 
ment on  that  item.  And  also  I  feel  that  the  Committee  would 
be  very  much  better  satisfied  if  the  members  would  take  up  the 
Report  and  discuss  its  several  features.  It  is  found  that  year 
after  vear  your  Committee  makes  suggestions,  and  some  of  the 
members  can  not  understand  how  after  we  have  gone  through 
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the  Rules  so  many  times  we  ean  cume  to  the  Ckib  as^ain  tonight 
and  present  to  them  a  report  twice  the  size  of  the  one  we  pre- 
sented last  year.  If  we  (hd  our  work  right  last  ^ear,  why  do 
we  have  a  report  double  the  size  this  year?  That  has  been 
brought  about,  as  I  explained,  by  differences  of  opinion  among 
the  various  railroads  based  upon  the  Rules  as  they  exist,  and 
of  course  these  differences  appear  from  year  to  year  among  the 
railroads.  We  would  like  to  see  the  members  take  up  these 
dift'erent  questions  and  discuss  them.  or.  if  they  have  questions 
to  ask  as  to  how  and  why  the  Committee  arrived  at  certain 
conclusions,  we  will  be  glad  to  answer  the  questions,  if  possible. 

PRESIDENT:  Is  there  any  one  in  the  audience  who 
would  like  to  take  up  any  of  the  items  ]\Ir.  Kleine  has  men- 
tioned ? 

MR.  G.  E.  GIES :  The  recommended  change  in  the  rules 
are  so  fair  that  I  do  not  see  that  any  one  could  have  anything 
to  sav.  But  I  would  like  to  ask  Mr.  Kleine  with  reference  to 
Rule  2  in  regard  to  returning  the  empty  cars  in  the  same  condi- 
tion received  from  the  other  roads  loaded.  Is  it  still  to  be 
left  to  the  judgment  of  the  receiving  road?  That  is  what  we 
are  up  against  now.  AMiat  better  shape  is  this  going  to  put 
us  in.  if  this  is  adopted,  than  under  the  present  mode  or  practice. 

]\IR.  KLEIXE :  At  the  present  time  the  various  railroads 
have  been  refusing  cars  in  the  very  same  condition  in  which 
they  have  delivered  the  particular  car  under  load.  Of  course 
you  must  always  leave  to  the  receiving  road  the  judgment  as 
to  what  car  they  will  accept.  At  present,  the  receiving  road 
receives  the  car  under  load  although  the  car  may  not  be  in 
what  you  may  term  A-i,  or  grain  car  condition.  The  car  is 
moved  to  destination.  AMien  that  same  car  comes  back  to  the 
interchange  point  it  requires  no  repairs  excepting  that  the  par- 
ticular car  is  not  fit  for  planished  iron  shipments,  grain  or  pack- 
age loading  and  it  is  refused  because  there  is  no  load  to  take 
that  car  on  to  its  home  destination,  and  the  delivering  road  which 
delivers  that  car  empty  is  requested  to  place  it  in  A-i  shape. 
Our  recommendation  is  made  to  provide  that  the  road  delivering 
the  car  under  load  must  accept  it  back  in  the  same  physical 
condition  as  they  delivered  it.  There  will  no  doubt  be  conten- 
tion as  to  the  condition  of  the  car  when  they  delivered  it  under 
load  and  when  they  receive  it  back  empty.     We  can  not  govern 


it  more  closely  than  to  say  that  the  road  deliverins;-  the  car 
under  load  must  take  it  back  in  the  same  physical  condition  in 
which  thev  delivercij  it,  a  thin,^-  which  they  will  nut  do  under 
the  ])resent  rule. 

MR.  GIES :  1  do  not  understand  what  there  is  in  this 
rule  which  compels  them  to  take  it.  It  does  not  say  that  they 
nnist  take  it.  even  though  it  is  in  good  condition,  if  they  have 
no  load  suitable  to  the  car. 

MR.   KLEIXE:      I  mi-ht  read  the  rule  as  modified: 

"Emptv  cars  otfered   in   interchange  must   be   accepted 
if    in    safe    and    serviceable    condition,    except    that    a    car 
destined    to    a   point   outside    of    switching   district,    safe    to 
carrv   load   to  destination,   nnist  be   accepted,   when    empty, 
if   moving  on   its  home   route,   and   if   in  the   same   general 
phvsical   condition  as   it   was  when   forwarded   under  load." 
There    is   compulsion    that   they   must   take   the   car   coming' 
home  emi)t\-  if  in  the  same  physical  condition.     (  )f  course  there 
will    still   be   contention  as   to   whether   that   car   is   in   the  same 
]ih\sical  condition.     However  if  the  car  is  safe  to  run.  the  main 
distinction  is  as  to  its  commc^dity  loading.     The   refusal  of  the 
car  heretofore  has  been  made  on  its  fitness  for  commodity  load- 
ing, and  the  change  in  the  Rule  is  for  the  delivering-  company 
to   receive  back   the   car   if   in   the   same   ]ihysical   condition.      If 
vou    can   make   the    Rule    any   ]:)lainer    we   would   like   to   receive 
and  comi)l\-  with  the  suggestion. 

.MR.  (;.  C.  WALTHER:  Is  it  intended  to  make  wrong 
wheel  ap])lied  according  to  the  proposed  Rule  82  an  owner's 
or  delivering  company's  defect?  If  a  car  was  otTered  in  inter- 
change with  a  lighter  \vheel  than  would  be  recpiired  by  this 
pro])osed  rule,  would  it  be  considered  an  owner's  or  delivering 
com]")an)""s  defect? 

MR.  KEEIXE:  This  is  on  the  subject  of  minimum  weight 
of  new  wheel  applied  to  the  car.  That  would  come  under  the 
ruling  of  wrong  repairs  to  a  car.  It  is  not  proposed  to  penalize 
the  handling  comi)any  for  a  wheel  that  has  been  applied  by 
another  road  of  less  weight  than  that  S]:)eciiied  in  the  M.  C.  T>. 
standards.  Rut  if  such  a  wheel  is  applied  by  a  road  and  the 
car  comes  home,  then  the  car  owner  can  take  joint  evidence 
and   re-bill   for  a  wheel  of  specified  weight. 
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MR.  C.  Iv  r.()>'l'"l\:  I'.vforc  \vc  i)ass  on  I  would  like  to 
nio\(.'  that  these  changes  in  the  rules  ami  ehani;es  in  ])rices 
recommended  hv  the  Committee  he  forwarded  to  the  M.  C.  B. 
.\rl)itration  Committee  as  the  recommendations  of  The  Railway 
Chih  of  rittshnroh.  and  also  that  coi)ies  of  the  prices  he  sent 
to  the  Al.  C.  1').  Committee  on  Trices  for  T.ahor  and  Material 
for  their  henefit. 

The   motion    was   duK'   seconded   and   a_^recd  to. 


EXTERTAIXMEXT. 

I'RESIDEXT:  Tf  there  is  no  further  discussion  on  this 
suhject,  we  will  ttUMi  the  meeting,-  over  to  the  Entertainment 
Committee  who  has  ])rei)ared  a  program,  and  will  endeavor  to 
hold  your  attention  for  a  while. 

The  Cluh  was  then  favored  with  a  most  delightful  enter- 
tainment, consisting  of  some  marvelous  sleight  of  hand  work  by 
Mr.  George  F.  Huff,  Jr..  connected  with  the  Pennsylvania  Rail- 
road Com])any,  a  l)rilliant  monologue  by  Air.  ll.  H.  Walker  of 
X"ew  York  and  a  charming  musical  programme  by  Air.  H. 
Alurdoch  and  his  jxils,  all  members  of  the  Club. 

At  the  close  of  the  entertainment  the  following  motion  was 
offered  by  ATr.  F.  H.  Stark: 

AIR.  F.  H.  STARK:  If  the  man  who  makes  two  blades 
of  grass  grow  wdiere  but  one  grew  before  is  a  benefactor  of 
the  human  race,  and  we  have  good  classic  authority  to  that 
eft'ect.  what  must  be  the  measure  of  our  obligation  to  one  who 
made  four  billiard  Ijalls  grow  where  but  one  grew  before,  and  a 
hundred  brilliant  hued  roses  and  miles  uncounted  of  ribbon  gro\v 
where  none  at  all  grew  before?  Such  was  the  philanthropic 
accomplishment  of  our  friend  Huff,  as  you  saw  with  your  own 
eyes.  And  when  this  is  l^ut  the  precttrsor  of  other  lines  of 
entertainment  equally  delightful,  it  will  readily  be  seen  that 
adequate  expression  of  our  obligation  is  not  possible.  Btit  as 
the  best  means  now  available.  I  would  move  a  rising  vote  of 
thanks  as  an  expression  of  our  appreciation  to  those  who  have 
so  graciousl}'  entertained  us.  and  also  to  the  Entertainment 
Committee  who  so  admirabh'  arranged  the  entertainment. 


The    motion    was    duly    seconded    and    agreed    to    by 
imanimous  rising"  vote. 

Their  being  no   further  business. 

ON  MOTIOX,  Adjourned. 

^  Secretary. 
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RA1L\V.\\'   CLL'IJ   -VOTES. 


Tlic  tollowino-  subjects  were  ]:)resenle(l  and  discussed  by 
tbe  several  Railway  Clubs  duriu^e;  tbe  uioutb  of  March  as  noted 
below  : 

Xew    York    Railroad    Club,    Harry    D.    \'ou,G:ht,    Secretary.    95 

Liberty   Street,  New   York. 
Si'i'.jKCT :     Annual   Electrical    Xio^ht. 

Central  Railwa}-  Club.   Harry  D.  \'ought.  Secretar\-.  95  Liberty 

Street,  New  York. 
SuR.TKCT:     Report   of   Standing-   Committee   on   Rules  of   Inter- 
change. 

St.    Louis   Railway   Club,    !>.    W.    Frauenthal.    Secretary,    L'nion 

Station,    St.    Louis,    Mo. 
SuBjKCT:     ^Methods   of    Wage    Payments,   by   F.    H.    Hamilton. 
Treasurer.  St.  Louis  &  S.  F.  R.  R. 

Xew    England    Railroad    Club.    Wm.    E.    Cade,    Jr.,    Secretary, 

683  Atlantic  Avenue.  Boston,  Mass. 
SuR.TKCT:     Annual   Meeting. 

Western  Railway  Club,  Jos.  W.  Taylor,  Secretary,  11 12  Karpen 

I)uil(ling,  Chicago,  111. 
SuBjivCT:     Results   of   the   Locomotive    Boiler    Inspection   Law. 
by  Frank  Mc^Manamy.  Chief  Inspector,  I.  C.  C. 

Canadian   Railway   Club,  Jas.    Powell,    Secretary,    Chief   Drafts- 
man G.  T.  R.,  Montreal,  Canada. 
Subject:     Railway   Advertising,   by   Edward    Hungerford. 

Richmond  Railroad  Club,  F.  O.   Robinson,  Secretary,  c/o  C.  & 

O.  Railway,  Richmond,  Va. 
SuBjKCT:     Railway   and    Agricultural    Development,    by    F.    H. 
LaBaume. 

Southern    and    South    Western    Railway    Club,    A.    J.    Merrill, 

Secretary,    Box    1205,    Atlanta,    Ga. 
Subject  :     Relation      Between      Mechanical,      Purchasing     and 

Stores  Department,  by  R.  E.   Smith,   C.   Pierce  and 

W.  D.   Stokes. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary,  at  the  address  given,  for  a  nominal  price. 


THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO - 
THE 
LOCK, 

LOCKSET,  and 

KNUCKLEOPENER 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH,  PA. 


This  Space  For  Sale 
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PINTSCH  U0  SAFETY 

MANTLE    LIGHT  11  ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  {  {  sures  constant  lamp  volt- 
been  applied ^^         age  and  long  lamp  life   . 

Ilie  Safeti  (ar  tleatinf  5  [i^litin?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  O  Dpptnr  ^t      NPW  Ynrif 

St.  Louls,  San  Francisco,  Montreal  ^  llCllUI   Oli|   HCIi    IUI^ 


for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach  Track   Sanders 

GoUmar  Bell   Ringers 


The  U.  S.  Metallic  Packing  Co. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have   long   wheel   bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  I-ong  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues  mean   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  cliambers)  of  the  radial  stay  type  are 
dangerous    and   introduce   added   stay   bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS  FOR  BETTER  BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,   New  York.  Works:   Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steei  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES,— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER  EQUIPMENT 


"BRASCOTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE    BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW    YORK  CITY 

ATLANTA  Rallway  Supplies   chicaqo 

SELLING   AGENTS    FOR 
Dunham    Hopp;r  Door  Device— Feasible  Drop  Brake  Staff-" Empire"  Pressed  Steel 
Bolster— Detroit  Box  Car  Door— "Texoderm"— Collapsible  Stake  Pocket- 
Columbia  Lock  Nut-Cayuta  Car  and  Locomotive  Jacks 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROOFING  CO, 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 


The  Rail  Joint  Company 


GENERAL  OFFICES 

185  Madison  Avenue,  New  York  City 


Rolled 
from 
Best 

Quality 
Steel 

Request. 
Catalog  on 


AGENCIES 

Boston,  Mass. 

Chicago,  in. 

Denver,  Col. 
I        Philadelphia,  Pa. 
^  Pittsburgh,  Pa. 
>^    Portland,  Ore. 

St.  Louis,  Mo. 

Troy,  N.  Y. 

London,  E.  C,  Enj 
Montreal.  Can. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

r  General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OPFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLF,  PA  , 

i  CHICAGO:     Fisher  Building  i  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum 


INQUIRIES 
SOLICITED 


USE  BUTLER 
DRAFT  GEARS 

FRICTION   RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS 

61/4x8    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 
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STANDARD  STEEL   PLATFOR/AS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAlLRCyAP  SU  l>Ptl  ES 


Roofings 
Packings^ 
Gaskets  _^ 
Pipe  Coverings 
Hair  Felt 
Smoke  Jacks 
Asbestos  Wood 
Waterproofine 
Cork 


Fibre  Conduit 
Locomotive  Lagging 
Flexible  Armored  Squirt, 
Tank,  Car  Heating,  Air 
'  Brake  and  Air  Signal  Hose 
Air  Brake  Expander  Ring 
Steel  Car  Insulation 
Underground  Conduit 
Asbestos  Cements 


Brake  Lining  and  Blocks 
Electrical  Supplies 
Mastic  Flooring 
Speedometers 
Fire  Extinguishers 
Lighting  Systems 
Sanitary  Specialties 
Vitribestos  Stack  Lining 
Refrigerator  Car  Insulation 


Write  for  Catalog  No.  252. 


H.  W.  JOHNS-MAIHVILLE  CO. 

New  York  and  Every  Large  City. 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -     -    New  York 


Rreight  anci  F*assenger 


Of  Every  De^scription 

Pressed  Steel  Specialties 
Tank  Cars  TVline  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


FOR 


GREATER  EFFICIENCY 

USE 


5^X5!_  SOLID-TRUSS  B^^'^^  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO. 


JOHNSTOWN,  PA. 


H.  H.  WEAVER,  President.     FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  Tor  Sale 


X5he    STA-RITE' 

GflR  GURTfllNS  AND  FIXTURES  j 

-         BEST 

/\RE    F-OOL   PROOF"  ! 

No    Attention — No    Worry — Are    Right — Stay  Right. 

'rjtndtf  TheRailwaySupply&CurtainCo. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


Every   Dollar   EARNED  by  a  Railroad  is  EARNED 
by  its  LOCOMOTIVES 

THE 

Ross-Schofield  System 

of    Circulation   of  Water   in    Locomotive    Boilers 


End    Elevation,    Showing  the    Circulation    from   the    Barrel    and 
Lee:  of   the  Boiler  over  the  Crown   Sheet 


SAVES 


ASSURES 


Maintenance  costs 
Delays 

Boiler   repairs 
Flue  troubles 
Fuel  and  water 
Scale   formation 

Increased  power 
Additional  service 
Longer  life 
Safety 


The  Q  &  C  Company 

NEW  YORK  CHICAGO 

90   West    Street  Peoples  Gas  Bldg. 


SUYDAM'S  Protedive  PAINTS 

fo[  ffci^lit  (afs  <^  5tfi(ty[al  M  M 


■MANUFACTURED    BY." 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  V/ORKS,  61ST     AND   BUTLER  STS., 

BELL  'PHONE.   343   FI8K.  PITTSBURGH,    PA 


This  Space  For  Sale. 


FOR    SALE 


BRADY  BRASS  CO. 

MANUrACTURCIIS    OF 

CYPRUS  BRONZE    FOR    LOCOMOTIVE   and    CAR    BEARING    USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

Sineral  Oftlcs  and  Works,   UO-182  Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  J. 
OftNlEL  M.   BRADY,  President  

SCHMIDT  SUPERHEATER  LOCOMOTIVES 

Make  firing  easier  Save  coal  and  water 

Haul  longer  trains  Maintain  faster  schedules 

LOCOMOTIVE  SUPERHEATER  COMPANY 

30  Church  St.,  New  York.  Peoples  Gas  Bldg.,  Chicago. 


SCREW/  SPIKES 

STEEL  CAR  FORGE  COMPANY 

"FORGIN3  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 

"ARMCO"  (American  Ingot)   IRON  BARBED  WIRE 
WELDING  WIHE  AND  OTHER  WIRF,  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SALE 


FOR   SALE 


TQRCHEIS 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  informatipn. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

PITTSBURGH,   RA. 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 
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MURDOCH"  RAILROAD 


BABBITT 
METAL 


-Copper  Hardened- 


MR.  SUPERINTENDENT  OF  MOTIVE  POWER:- 

There  are  many  railroads  that  are  having  trouble  with  the 
babbitt  metal  that  they  are  using  on  their  locomotives.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out   fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

When   you  write  your  next  order  make  it  read 


n 


BABBITT 
METAL 


COPPEIi  HARDENED 


Within  sixty  days  you  will  notice  your  requirements  getting 
smaller.  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt   Metal. 


^^l^l0^0*0*0H'i<m0*0*0»0*0*0*0»0»m0*0*0*0*0*0*0*0»0*0t0*0*0*a^ti0*0t0^0t0m'^0^0^0*0^0t^^t0»0t0t0t0*t<jXl 


THE 


EMBIIIylllDlM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 


TWO  SIZES 

Only  Close  Quarter  Drill 

Of    Its    Design    on    the 

Market. 


CLOSE  CORNER 
AIR  DRILLS 

Made  Especially  for  Use  In  Close  Quarters 

Which    Can't   Be   Reached   With  the 

Ordinary  Center  Spindle   Drill. 

No.  8. 

Capacitv  up  to  114.  in-  in  (iiaiueter.  No. 
3  Morse  Taper  Socket.  Speed  140  R. 
P.  M.  Weight  35  Ib.s-  Air  consump- 
tion 25  cubic  feet-  Distance  from  side 
to  center  of  spindle  15-32  ins.  Ratchet 
feed. 

No.  9. 

Capacitv  up  to  3  ins-  in  diameter- 
No.  4  Morse  Taper  Socket.  Speed  loo 
R.  P.  M-  Weight  47  Ihs.  Air  consump- 
tion 25  C'lbic  feet.  Distance  from  side 
to  center  of  spindle  19-32  ins.  Ratchet 
feed. 


Shipped  On  Trial  at  Our  Expense.    Write  Nearest  Office. 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago.  New  York.  Pittsburgli,  Detroit  San  Francisco.   Atlanta.   Montreal.  Que. 


in 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

-^  F»/\RK.     BUILEDIING  1^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hf.L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ■^l?"^^S^?*^^i   ^^ 

Ts  ^1       1      J     n  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City.    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDQ. 


Hmmion,  master  Car  Builders! 

The  M.  C.  B.  rules  of  interchange  .*.  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^v/  "^iH  mean  a  saving  in  brake  sho* 
back  brake  shoe  on  your  /^  maintenance,  brake  beads  &a^ 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipmeni. 
LET  US  PKOVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

Th«  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     FOR    S/\/V\F»LE    OF 

Stabrite  Front  End  Paint 


/VIMDE     B>' 


Chas.  R.  Long,  Jr.  Company 

kTED 

LOUISVILLE.  KY" 


INCORPORATED 
MANUFACTURERS  OF 

mULWAY.  STATION   AND 
BRIDGE  PAINTS. 


1612  Old  Colony  Building.  Chicago. 

Monitor,  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  High'Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCr     FOR   THE 

Coale    Muffler    &    Safety    Valve    Co.,   inc. 


>.'<.ci^i.i-.i'i.<'i,'i.i 


ESTABLISHED     1884 


SIPE'S   JAPAN   OIL 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USE   BY  ALL  THK  LKADIXO  RAILROADS   IN    THK   UNITED  sTATKS 


MANUFACTURED     ONLY     BY" 


CHICAGO  ILL  JAMES  B.  SIPE  So  CO,  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representativ* 
for   the   asking.     0     0     0     0     0 

\mi\it  Valie  Mfi  Co., 

Works:  Homestead,    Pittsburgli,  H. 


rr 


CROSBY   STEAM    GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  -a  Perfect  Eriuipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  MuflQed. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 
CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
inff  any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicaeo  and  London,  England. 
Send  for  Catalotcue  an<l  Prices, 


BALL'S 

VARI^ISH  REMOVER 


OXOLIN 


H  EGISTF  REO 
THE   luEAL   PA  INT  OIL 


B.  G 
SPIRITS 


^ 


Ball  Chemical  Co. 


CHICAGO  Office. 


I    63  W.  Van  Buren 


Street. 


Fulton  Bldg..  PITTSBURGH.  PA 


^J 


Don't   forget   that   while  you   are    feeding  your 

Drill  at  the  FEEDSCREW  you  are  also 

Feeding  it  at  the  THROTTLE 

DUE      TTO      ITS      HIGH      E  f=^  F  I  C  I  E  IN  C  V 

THE  "LJTriE  GIANT"  BALL  BEARING  DRILL 

is  particularly  adapted  to 
the  needs  of  those  users 
of  compressed  air  the 
conditions  of  whose  air 
supply  makes  it  impera- 
tive that  maximum  re- 
sults be  obtained  from 
their  pneumatic  equip- 
ment. 

Send    for    Bulletin    127. 
Address  Dept.  11. 


No.    1    Improved    Little    Giant    Drill. 
For   drilling   up    to   2   inches   in   steel. 


CHICAGO  PNEUMATIC  TOOL  CO. 

1052   FISHER   BLDG.  52   VANDERBILT  AVENUE 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.  H.  Hewitt,  pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL      rnn     f      FAST    PASSENGER    CAR    SERVICE, 


BEARINGS 


FOR 


{ 


HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 


t11    BROADWAY,    NEW  YORK. 


"Book  learnin,"  said  Old  Jerry,  "is 
somethin'  I  never  took  no  stock  in 
afore  I  wrote  for  this  here  GRAPH- 
ITE PRODUCTS  for  the  RAIL- 
ROAD. Then  I  begins  to  take  on 
some  notions  about  protective  paint, 
lubricants  an'  other  things  that  made 
th'  boss  sit  up  an'  take  notice." 

JOSEPH  DIXON  CRUCIBLE  COMPANY 

MAKERS  OF  PAINT,  PENCILS,  CRUCIBLES,  LUBRICANTS, 
AND  OTHER  GRAPHITE  PRODUCTS. 

Established   1827.  JERSEY    CITY,    N.   J. 


HAND  BRAKE  MECHANISM 

For   SQUARE    or    ROUND    Shafts 

Adaptable   to   all    types   of   cars. 

Conforms  to  all  I.  C.  C.  Requirements, 

Write   for   Catalogue    No.   21. 

THE  NATIONAL  MALLEABLE  CASTINGS   CO. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK.  ILL. 


This  Space  For  Sale 
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AIR  BRAKE  ENGINEERING 

We  arc  organized  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specitic  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains:  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as  well   as   quality  brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westinghouse  Electric  Arc  Welding  Equipments 

have   reduced   the   repair    costs   in   many   railroad   shops.     They 
save  their  cost  in  three  months'   time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACT.RING  COMPANY  /y^ 

East  Pittsburgh,  Pennsylvania  Vl 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


Total  Weight  of  Engine,  293.500  pounds;  Weight  on  Drivers, 
191,000  pounds;  Diameter  of  Drivers,  69  inches;  Boiler  Press- 
ure, 205  pounds;  Cylinders,  24x28  inches;  Maximum  Tractive 
Power,   40,730   pounds. 

These  are  the  first  Pacific  type  locomotives  to  be  used 
on  the  Delaware  and  Hudson  Railroad.  Heavy  passen- 
ger service  on  this  road  was  formerly  handled  by  ten- 
wheel   engines. 

The  Pacific  type  locomotives  have  an  increased  tractive 
power  of  44.0  per  cent  and  an  increased  equivalent  heat- 
ing  surface    of   91.3   per  cent. 

High  sustained  tractive  efforts  demand  ample  boiler 
capacity. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


YB  IRON  AND  STEEL  PRESERVATIVE 


Res':    by    Test    on 

All  Classes  of  Metal  Surfaces, 

Structural   Iron    of   Bridges   and   Buildings, 

Bodies   and   Under-frames  cf  Steel   Freight   Cars,  etc. 

Yarnall   Paint  Company 

MANUFACTURERS,  -  -  -  PHILADELPHIA. 


This  Space  Eor  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

FRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 

AND  Mrc  b; 

GAUGES 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Making  Thermit  Weld  Without  Removing 
Frame 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The  mechanical  officials 
of  420  Railroad  Shops 
are  saving  thousands  of 
dollars  every  year  using 
"Thermit"     for     welding 

their   broken    engine    frames    in   place,    and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage   of   the   great   saving  that  Thermit  can   efifect. 

Our   new   pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLI AAl   C.  CUNTZ,  General  Manager 
90  WEST   ST..  NEW   YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  ."29-.'].'].3  Folsom  St.,  San  Francisco 

7300  S.  Cliicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 

Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


E 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


THE  BEST  STAYBOLT 

FOR  LOCOMOTIVE  FIREBOXES 


Railroads  Are  Now  Using 

THE  TATE  FLEXIBLE  STAYBOLT 

At  the  Rate  of 
1,250,000  A  YEAR 


Our  Services  Are  Always 
At  Your  Command 

FLANNERY  BOLT  CO. 

Vanadium  Building 

PITTSBURGH,  PENNA. 

B.  E.  D.  Stafford,      General  Manager 


J.  ROGERS  FLANNERY  &  CO. 

SELLING  AGENTS 

Vanadium  Building 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

XT  A  c    XT-T T^ 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W,  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Mcinager. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLKABLK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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THE  PRESIDEXT :  Gentlemen,  as  we  have  the  registra- 
tion of  those  present  by  cards,  the  call  of  the  roll  will  be  dis- 
pensed with.  The  minutes  of  the  ]\Iarch  meeting  are  printed, 
in  the  mail,  and  should  be  in  your  hands  by  tomorrow  morn- 
ing,    yir.  Secretary,  are  there  any  applications? 

THE  SECRETARY:  ^Ir.  President,  we  have  the  fol- 
lowing applications  for  membership : 

Ainsworth,  J.  H.,  Resident  Inspector,  X\  Y.  X^.  H.  &  H.  R.  R., 
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903  House  Building,  Pittsburgh,  Pa.  Reconiniended 
by  F.  T.  Hyndman. 

Bloom,  Chas.  W.,  Assistant  Chief  Clerk.  Fort  Pitt  Malleable 
Iron  Company,  400  Russelwood  Avenue.  AIcKees 
Roeks,   Pa.     Recommended  by  A.   M.   Fulton. 

Deem,  G.  M.,  Car  Inspector,  Penna.  R.  R.,  6 — 8  Superior  Street, 
Duquesne,  Pa.     Recommended  by  A.  W.   Bryon. 

Edwards,  Wm.  A.,  Representative  Colonial  Steel  Company, 
Keystone  lUiilding,  Pittsburgh,  Pa.  Recommended  by 
W.  II.   Sullivan. 

Marcus,  M.  ]\I.,  Chemist,  Fort  Pitt  Malleable  Iron  Company, 
255  Dunseith  Street,  Pittsburgh,  Pa.  Recommended 
by  A.  M.  Fulton. 

Root,  R.  R.,  Enginehouse  Foreman,  Penna.  R.  R.,  Maple  Ave. 
and  Fourth  Street,  /\spinwall,  Pittsburgh,  l*a.  Recom- 
mended by  T.  M.  Blakely. 

Shaner,  Earl  L.,  Special  Duty,  Penna.  R.  R.,  612  Industry  St., 
Pittsburgh,  Pa.     Recommended  by  A.   W.   Byron. 

Stevenson,  I'aul  W,  Res.  JManager,  Morse  Chain  Co.,  Westing- 
house  lUiilding,  Pittsburgh,  Pa.  Recommended  by 
D.  J.  Redding. 

THE  PRESIDENT:  As  soon  as  the  Executive  Commit- 
tee approves  these  applicants,  they  will  become  members  of  the 
Club.     Are  there  any  comnnmications? 

THE  SECRETARY:  We  have  a  communication  from 
Mr.  J.  H.  AlcConnell  who  was  the  first  president  of  The  Rail- 
way Club  of  Pittsburgh,  tendering  his  resignation  as  a  mem- 
ber of  the  Club  on  account  of  being  permanently  located  in 
California.  When  I  received  this  communication,  I  thought  it 
proper  to  refer  it  to  the  Executive  Committee,  and  I  therefore, 
sent  it  to  ]\Ir.  L.  H.  Turner,  the  chairman,  who  offers  the  fol- 
lowing : 
Mr.  L.  H.  Turner: 

MR.  PRESIDENT:  ^Ir.  J.  H.  McConnell,  first  President 
of  this  Club,  and  now  a  resident  of  Hollywood,  California,  has 
tendered  his  resignation. 

Mr.  McConnell  has  retired  from  railroad  work,  and  we 
can  presume  that  he  is  not  so  much  interested  in  railroad  afl^airs 
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as  he  was  at  the  lime  he  was  actively  eiii^aged.  Durin,^-  liis  rail- 
road life,  he  hiiilt  for  himself  a  reputation  that  any  nf  us  mi_<j^ht 
he  proud  of,  and  anylhin,!^-  that  was  endorsed  hy  "".Mr.  McCon- 
nell  of  the  I'nion  racitic"'  in  locomotive  ])ractice,  usually  came 
into  general  use  throughout  the  country.  We  should  feel  that 
this  Clul)  cannot  afford  to  lose  Mr.  .McConnell  as  a  memher, 
and  1  wish  to  oft'er  a  resolution  that  he  be  elected  an  htjnorary 
memljer.  and  that  our  Secretary  be  requested  to  advise  Mr. 
McConnell  of  his  election,  accompanied  by  the  best  wishes  of 
the  Club  members  for  his  ha])])iness  and  prosperity  durinj:^  his 
declining  years. 

Resolution  seconded  and  unanimoush-  carried. 

THE  PRESIDEXT:  If  there  is  no  further  business  we 
are  now  up  to  the  point  where  we  will  have  the  ])aper  of  the 
evenin_<^-  to  be  presented  by  our  First  \'ice  President.  Mr.  J.  G. 
Code,  wdio  is  also  General  Manager  of  the  W'abash-Pittsburgh 
Terminal,  on  "Federal  Regulation."  It  is  my  pleasure  to  intro- 
duce Mr.  Code. 

MR.  J.  G.  CODE:  Mr.  President  and  Gentlemen  of  The 
Railway  Club,  I  got  in  a  little  late  from  lunch  the  other  day, 
and  found  that  in  my  absence  I  had  missed  a  call  from  the 
Secretary  of  the  Club.  My  assistant  told  me  that  \lr.  Anderson 
had  called  to  inform  me  that  he  had  secured  the  services  of  a 
real  ixiblic  speaker  to  address  the  Club  this  evening,  a  gentle- 
man who  could  talk  anywdiere  from  five  to  two  hours  on  any 
subject.  I  said,  "Well,  anybody  going  to  talk  that  long.  I  think  I 
will  beat  it  before  he  gets  started."  He  said,  he  didn't  mean  that ; 
he  meant  five  minutes  to  two  hours.  That  gentleman  is  here, 
and  his  subject  inclined  me  to  change  a  little  the  title  of  my 
paper,  which  in  the  first  place  I  had  called  "Federal  Regula- 
tion." I  w-ant  to  modify  that  to  read  "Federal  Regulation — A 
Suggestion,"  for  fear  that  you  may  think  that  I  expect  to  cover 
in  one  evening  the  entire  subject  of  "Federal  Regulation,"  and 
that  you  would  be  looking  for  "The  only  way  out."  before  the 
subject  was  properly  taken  up.  As  a  matter  of  fact,  the  only 
way  out  of  this  meeting,  is  by  way  of  the  cafe  dowmstairs,  wdiere 
lunch  will  be  served  as  usual.     It  is  not  readv  vet. 
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FEDERAL  REGULATION— A  SUGGESTION. 


By  Mr.  J.  G.  Codi',  General  Manac.kr,  Wadasii-Pittsburgh 
Terminal  R.  R. 


The  "Act  to  Regulate  Commerce,"  taking  etTect  early  in  the 
year  1887,  and  based  upon  the  constitutional  authority  of  Con- 
gress to  regulate  foreign  and  interstate  commerce,  inaugurated 
a  system  of  federal  regulation  and  control  of  business  interests 
of  the  greatest  magnitude  in  themselves  and  so  closely  inter- 
woven with  the  business  and  social  activities  of  all  the  people 
as  to  make  the  manner,  extent  and  character  of  regulation  of 
vital  importance  as  related  to  national  welfare.  The  Commis- 
sion in  its  first  annual  report  directed  attention  to  this  fact  in 
the  following  words : 

"The  rci^iilatioii  of  no  other  business  leonld  eoneern  so 
inanv  or  siieli  diz'ersified  interests  or  zeould  aif'eet  in  so  many 
7cavs  the  result  of  enterprise,  the  prosperity  of  eoininercial  and 
manufacturing  -c'enfnres,  the  intelleetual  and  soeial  intereoursc 
of  the  people,  or  fJie  i^eneral  eoinfort  and  coirz'enienee  of  tJie 
citizen  in  his  ez'ery-day  life.  The  railroads  provide  for  the  peo- 
ple facilities  and  eoni'enienee  of  a  business  and  soeial  nature 
ivhich  have  become  altoi:;eiher  indispensable,  and  tJie  importance 
of  so  reguhitiui:;  these  that  the  best  results  may  be  had,  not  by 
the  general  public  alone,  but  by  the  owners  of  railroad  property 
also,  is  quite  beyond  computation." 

In  the  same  report  rendered  after  the  act  had  been  in  opera- 
tion about  eight  (8)  months  it  was  noted  that  "one  immediate 
effect  zn'as  to  cause  incoiwenicncc  in  many  quarters"  which  com- 
ment is  probably  equally  applicable  to  the  situation  after  twenty- 
eight  (28)  years  of  ex]:)erience.  This,  however,  is  no  indication 
that  progress  has  not  been  made,  nor  good  results  obtained,  as 
any  restriction  of  individual  or  corporate  action  is  practically 
certain  to  inconvenience  some,  even  while  generally  beneficial. 

The  tremendous  expansion  of  our  resources  in  agriculture, 
mining,  manufacturing,  etc.,  during  the  latter  half  of  the  igth 
century  was  made  possible  only  by  the  rapid  development  of 
transportation  facilities  which,  in  many  notable  instances,  pro- 
ceeded materially  in  advance  of  actual  needs,  but  in  a  manner 
to  promote  the   opening  of  remote  areas  to  population   and  all 


iIk-  activities  of  civilization.  That  in  the  public  interests  federal 
rei,nilatic)n  became  necessary,  v/as  adopted,  justified  its  adoption, 
is  therefore  ])roperly  adhered  to,  and  will  be  continued  and  made 
more  extensive  by  the  will  of  the  people,  are  facts  of  the  situa- 
tion which  for  purposes  of  this  discussion  are  assumed  to  be 
settled.  I  am  also  assumin:^  and  firmly  believe  that  Govern- 
ment ownership  is  not  seriously  considered  by  any  great  number 
of  our  people,  and  will  not  be  until  or  unless  the  policy  of 
regulation  by  Commission  has  absolutely  failed. 

There  is  an  old  Scotch  fairy-tale  of  an  enchanted  flag  given 
by  a  fav  to  a  member  of  the  Afacleod  clan.  Thrice  it  would 
save  him  from  the  worst  danger,  l)ut  only  thrice.  After  that  it 
would  be  useless  and  must  be  burnt.  As  the  story  goes,  Macleod 
waved  the  flag  twice,  once  when  his  child  heir  was  lost,  again 
when  the  clan  was  hard  pressed  by  enemies,— but  he  never 
waved  the  flag  for  the  third  time !  Furled  it  lies  in  the  treasure 
chamber  of  Dunvergan,  while  generations  of  Alacleods  bravely 
live  and  bravelv  die.  Xo  one  of  them  will  use  the  fairy's  charm 
for  the  last  time.  The  ballad,  for  the  story  was  told  me  in  verse, 
ends  as  follows : 

"Macleod  furled  the  fairy  flag: 

"Ye've  served  me  twice  in  blessed   stead — 

T.ut  I  shall  in  the  churchyard  lie 

Ere  I  will  wave  ye  thrice,"  he  said! 

"For  if  I  thrice  should  wave  the  flag. 
And  thrice  should  get  my  heart's  desire ; 
Xext  day  might  come  a  sorer  need, 
\\'hen  it  was  ashes  in  the  fire." 

^lacleod   kept  his   word  :   he  fought 
For  life  on  many  a  bloody  plain. 
He  tossed  in  peril  on  the  sea, 
Xor  waved  the  fairy  flag  again. 

But  still  his  kin  in  misty  Skye 
The  fairy  flag  in  keeping  hold  ; 
And  sometime  from  the  castle  wall 
Mav  flash  its  spots  and  bars  of  gold. 
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But  dire  indeed  shall  be  the  need. 
And  every  other  hope  be  slain. 
Ere  a  Macleod  of  the  Isle 
Shall  wave  the  fairy  fia^-  again." 

Government  ownership  is  the  last  resort  and  its  flag"  may 
well  be  kept  in  the  treasure  room  of  our  castle,  to  be  unfurled 
onlv  when  there  is  no  other  way  to  turn.  L'nlike  the  fairy 
banner  we  can  use  it  not  thrice  but  only  once  and  must  then 
abide  the  consequences. 

L'ntil  very  recently  the  repressive  function  of  regulation 
has  ]:)redominated.  Xaturally  those  features  of  the  act  aimed 
at  the  correction  and  prevention  of  abuses  have  been  thoroughly 
worked  to  conclusion.  There  are  now  g'ratifying  indications  of 
an  understanding^  that  the  function  of  repression  of  evil  must 
be  accompanied  by  cultivation  of  good  through  our  instru- 
mentalities of  regulation  if  the  people  at  larg-e  are  to  continue  to 
enjoy  the  benefits  of  efificient  transportation  facilities.  A  broader 
conception  of  the  dut\-  devolving  upon  g'overn.mental  authority 
w'ill  result  in  an  extension  of  the  powers  of  the  Commission, 
and  a  very  considerable  increase  in  the  amount  of  work  to  be 
performed  l)y  it. 

The  suggestion  which  I  wdsh  to  advance  relates  solely  to 
the  situation  as  it  exists  and  to  the  verv  probable  extension  of 
the  authority  of  the  Commission,  and  consequent  increase  in 
the  amount  of  labor.  Even  though  as  it  now  stands  a  tremendous 
amount  of  business  is  handled  bv  the  Commission,  which  doc- 
keted in  the  year  1913,  16.764  cases.  There  were  conducted 
1,401  hearings,  in  the  course  of  which  a])proximately  140,000 
]:)ag"es  of  testimony  were  taken,  which  represents  a  good  sized 
printed  volume  for  every  working  day  in  the  year. 

There  has  been  no  material  change  in  the  organization 
other  than  an  increase  in  membership  from  five  to  seven  (5  to  7) 
and  which  it  is  now  proposed  to  increase  to  nine  (9).  The 
(juality  of  its  membershi]:)  has  been  well  maintained,  so  that  not- 
withstanding many  acute  dififerences  of  opinion  it  must  be  con- 
ceded that  we  have  a  board  composed  of  men  ranking  very  high 
in  ability,  capacity,  sincerity,  and  devotion  to  the  manifold  tasks 
upon   whch  they  are  continuously  engaged. 

The   reference   before   made   to   the   number   of   cases   doc- 
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keted,  while  indicating  in  a  manner  the  vohnne  of  work  (Hrcctly 
handled  or  reviewed  by  the  members  of  the  Commission,  does 
not  cover  the  entire  work  performed  under  the  authority  of  the 
Commission  by  its  subordinate  employes  or  bureaus,  as  of  loco- 
motive ins])ecti()n.  accounts,  statistics  and  tariffs. 

In  workino-  out  the  enforcement  of  the  T.oiler  Inspection 
Law  it  has  been  found  desirable  to  locate  the  ins])cctors  of  this 
division  at  various  points  throu,s^hout  the  country  in  such  a 
manner  as  to  insure  frequent  observation  of  the  locomotive 
boilers  and  appliances.  That  this  ori,ranization  is  effective  most 
of  us  know.  The  men  are  "on  the  job"  and  the  figures  reported 
bv  the  Chief  Inspector  in  his  19 14  annual  .showing  32%  decrease 
ill  the  innnber  of  accidents,  36%  decrease  in  deatlis  and  32% 
decrease  in  injuries  as  compared  with  the  previous  year  are  at 
least  primafacie  evidence  of  efficiency. 

The  division  of  accounts  now  maintains  representatives  in 
seven  (7)  of  our  i)rincipal  cities  where  they  are  in  close  touch 
with  the  accounting  features  of  our  principal  railroad  systems. 
These  men  too  are  "on  the  job"  and  the  theory  of  uniform 
accounting  is  being  evolved  into   fact. 

For  valuation  purposes  the  country  has  been  divided  into 
Eastern,  Central,  ^^'estern,  Southern  and  Pacific  divisions,  with 
headquarters  in  four  (4)  principal  cities  outside  of  Washington. 
In  the  matter  of  hearings  and  investigations,  however,  the 
Commission  has  no  fixed  local  rei^resentation.  Its  principal 
office  is  in  Washington  and  there  is  provision  for  the  conduct 
of  hearings  and  investigations  by  one  or  more  Commissioners 
in  any  part  of  the  United  States.  This  circuit  riding  feature 
was  for  a  number  of  years  frequently  operative  and  it  was  fjuite 
the  usual  thing  for  members  of  the  Commission  to  conduct  hear- 
ings at  various  points  in  the  territory  immediately  concerned 
in  the  matters  at  issue.  liut  as  the  work  increased  it  became 
exceedinglv  difficult  for  niembers  of  the  Commission  to  absent 
themselves  from  headquarters  at  Washington  until  it  is  a  rare 
occasion  when  a  member  of  the  Commission  takes  direct  charge 
of  anv  proceeding  at  an  outside  point.  Such  are  almost  in- 
variablv  conducted  by  subordinate  representatives  of  the  Com- 
mission known  as  lawyer  examiners,  wdio  report  to  the  Com- 
mis-^ion  for  its  review  and  action  the  evidence  adduced,  briefs 
filed,  and  recommendations. 
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On  account  of  the  large  amount  of  work  and  the  prob- 
ability that  it  will  continue  to  increase,  further  addition  to  the 
membership  of  the  Commission  has  been  proposed,  and  if  it 
were  wholly  practicable  to  sub-divide  and  assign  to  certain  mem- 
bers a  particular  share  of  the  duties,  the  end  might  be  attained 
in  this  manner,  which  is  workable,  however,  only  in  some  minor 
matters. 

Are  not  the  work  and  territory  involved  and  interests  af- 
fected now  great  enough  to  sub-divide  in  a  more  rational  man- 
ner? I  believe  such  to  be  the  case,  particularly  as  the  develop- 
ment of  successful  regulation  will  require  greater  authority  in 
the  regulatory  body  coupled  with  a  greater  degree  of  account- 
ability to  the  whole  people. 

My  suggestion,  which  I  hope  may  be  considered  in  the  line 
of  progress,  is : 

I. — Dk-idc  tJic  counir\  into  six  (6)  districts, — Eastern, 
Central,  Sonthcrn,  Southweslern,  Xortjrcvcstern  and  Pacific. 

2. — Assign  to  each  district  tliree  (3)  siih-commissioncrs 
-ci'itli  Jicadqiiartcrs  at  convenient  geographical  locations  in 
each  district. 

3. — Let  all  hearings  and  ini'cstigations  be  conducted  by 
these  boards  of  sub-conunissioners  singly  ■lehen  intraterri- 
torial.  and   by  joint  representation-  lehen   inferterritorial. 

4. — Forii'ard  to  tJte  JVashington  Com  mission  for  reviezv 
and  decision  the  record  of  hearing  and  investigation,  lazv- 
yers'  briefs  and  sub-conunissioners'  recommendations  as  is 
noie  done  in  cases  conducted  bx  c.vaniincrs. 

5. — Rclici'c  the  Washington  Coinniission  generallv  of 
the  direct  conduct  of  hearings  and  iirc'cstigafions,  except  in 
cases  of  such  importance  as  in  their  judginoit  may  make  if 
desirable  for  0)ie  or  more  of  their  members  to  sit  with  tlie 
Local  Commissioners. 

The  personnel  of  all  commissions  is  of  vital  importance. 
Salary  and  tenure  of  office  should  be  such  as  to  command  experi- 
ence, ability  and  honest  devotion  to  the  work.  One  member  for 
each  of  the  sub-commissions  may  well  be  assigned  from  the 
Commission's  corps  of  examiners,  whose  experience  qualifies 
them  to  produce  results.     Give  them  a  chance  to  settle  down  and 
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get  a  thorough  acquaintance  witli  the  transportation  and  busi- 
ness n^eds  of  a  jiarticular  territor\'  and  they  can  do  better  work 
and  more  of  it.  (  )ne  member  on  a  sub-commission  should  cer- 
tainly have  general  experience  in  the  conduct  of  railway  opera- 
tions. A  third  member  should  be  a  representative  of  general 
business  or  shipjiing  interests. 

The  Ix-nehts  of  such  ,in  organization  are  readily  manifest. 
Among  them  may  be  cited  : 

I. — JJ\isIniigtoii  Coim>ussio)i  can  gi-c'c  more  concen- 
trated and  thorough  attention  to  the  larger  problems  a)id 
policies  of  regulation  and  control. 

2. —  lf'asliingto}i  Commission  can  serz'c  more  efticiently 
in  advisory  capacity  to  Congress  and  the  President.  The 
Chairman  of  the  Commission  should  be  ex  officio  a  member 
of  the  resident's  official  family  and  on  the  same  footing 
as  a  cabinet  officer.  The  President  and  the  Congress  should 
have  the  benefit  of  the  expert  knozcledge  possessed  by  the 
Commission    in   considering  proposed  legislation. 

3. — Local  Commissions  should  foster  a  better  under- 
standing and  closer  relationship  and  co-operation  among  all 
interests  including  7chat  is  extremely  important.  State  and 
other  local  regulatory  commissio}is. 

4. — Business  can  be  handled  icith  greater  expedition 
and  it.r  i^'ill  have  less  standing  still  and  marking  time  zchilc 
waiting  for  action. 

5. — Much  loss  of  time  and  long  distance  traveliiig  may 
be  avoided. 

6. — The  Commission  tcill  be  "o)i  the  job." 

THE  PRESIDENT:  Gentlemen,  the  subject  is  now  open 
for  discussion.  We  would  like  to  hear  from  you.  This  is  a 
live  question.  I  see  Mr.  D.  F.  Crawford,  General  Superinten- 
dent Motive  Power,  Pennsylvania  Lines  \\'est.  is  present.  We 
would  like  to  hear  from  him. 

MR.  D.  F.  CRAWFORD:  Mr.  President  and  Gentlemen, 
all  that  I  can  say  is  a  hearty  commendation  of  ]Mr.  Code's  paper 
and  of  the  sugestvons  contained  therein.  I  sincerely  hope  that 
it  is  not  Utopian.     I  have  spent  fully  half  of  the  last  ten  years 
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of  mv  life  before  <'ie  Commissions  and  committees  of  the  Legis- 
latures of  the  several  states  through  which  the  Pennsylvania 
Lines  operate,  and  committees  of  the  Federal  Congress.  Every 
one  of  Mr.  Code's  suggestions  rings  true.  They  are  all  needed 
for  a  better  understanding  of  the  situation  as  we  are  confronting 
it.  I  believe  that  such  a  commission  with  such  an  organization 
will  remove  almost  entirely,  if  not  entirely,  what  I  think  we 
can  well  term  petty  legislation.  The  gentlemen  who  sit  as  the 
legislature  of  a  certain  state,  say  that  the  headlights  shall  have 
a  reflector  twenty-three  inches  in  diameter,  without  any  further 
specifications  ;  those  who  sit  in  another  state  say  that  the  head- 
light shall  have  300  watts  at  the  arc ;  the  gentlemen  who  sit 
in  another  state  say  that  you  shall  see  an  object  the  size  of  a 
man  eleven  hundred  feet  away  from  the  locomotive,  withotit 
stating  whether  that  object  is  to  be  dressed  in  white,  black, 
brown  or  blue  clothes.  Then  there  is  another  state  which  tells 
us  that  they  want  a  headlight  having  1500  candle  power,  and 
no  other  specifications,  and  still  another  state  says  they  would 
like  to  see  whistle  posts  and  other  land  marks  330  feet  in  advance 
of  the  locomotive.  I  believe  that  a  commission  organized  and 
developed  under  the  plan  proposed  by  ^fr.  Code  would  wipe 
out  the  inconsistencies  I  have  mentioned  and  which  make  it 
impossible  for  us  to  buy  a  headlight,  because  we  really  don't 
know  what  any  of  them  want.  I  believe  it  also  would  have  pre- 
vented the  passage,  b}-  the  Federal  Congress  at  \\  ashington,  at 
four  o'clock  in  the  morning,  of  a  law  extending  the  authority 
of  the  Chief  of  the  Division  of  Locomotive  Boiler  Inspection 
over  the  entire  locomotive  and  all  of  its  parts  and  appurtenances 
thereto,  including  the  tender.  If  the  gentlemen  who  advocated 
that  law  know  what  it  means,  they  know  more  than  any  rail- 
road man  in  the  United  States,  from  top  to  bottom.  They 
haven't  the  slightest  idea  of  what  that  law  includes,  or  what 
it  covers.  I  do  not  think  that  there  would  be  any  fiftv  car  train 
laws  in  one  state,  sixty  cars  in  another  and  half  a  mile  long 
in  another.  (  )ne  of  the  questions  asked  me  was,  Did  that  half 
mile  include  the  engine  and  cabin  car?  I  don't  know.  ( )ne  of 
the  other  questions  that  has  been  asked  me,  in  fact,  today,  was 
whether  there  was  any  ])articular  kind  of  sixty  cars.  We  have 
some  cars  that  will  hold  seventy  tons  apiece  and  we  have  others 
that  will  hold  thirty  tons  the  law  does  not  say  whether  our  trains 
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shall  he  made  up  of  sixty  of  tlic  thirty  ton  cars,  or  sixty  of  the 
sevcnt}'    ton    cars. 

There  is  onh-  one  ])()int  in  Mr.  Code's  ])ai)er  that  1  don't 
quite  ai^ree  with,  and  that  is  the  very  optimistic  statement  made 
by  the  chief  of  the  IJoiler  Inspection  lUireau  as  to  what  his 
Inspection  liureau  did.  I  ho])e  he  did  it  and  I  ho]K'  he  will 
continue  to  do  it,  but  there  is  an  old  Spanish  proverb,  which  I 
won't  give  you  in  Spanish,  because  I  don't  know  the  language, 
which  states,  "What  has  not  happened  for  two  years,  may  hap- 
pen in  two  minutes."  It  is  quite  correct.  I  have  seen  some 
automobiles  skid  into  telegraph  poles,  and  only  the  day  before 
yesterday  there  was  a  perfectly  harmless  telephone  ])ole  stand- 
ing l)y  itself,  and  an  automobile  standing  all  by  itself,  and  the 
pole  (jnietly  broke  off  and  fell  on  the  automobile. 

The  Public  Service  Commission  of  the  State  of  New  York, 
which  has  had  five  years  experience  in  conducting  a  locomotive 
boiler  ins])ection  bureau,  state  in  their  rc])ort  for  191 3.  that  they 
doubt  very  much  the  wisdom  of  continuing  the  locomotive  boiler 
hispection  de])artment,  as  the  officers  of  the  mechanical  depart- 
ments of  the  railways  have  so  adequately  performed  their  work 
that  they  do  not  see  why  it  is  necessary.  And  then  they  go 
on  and  show  a  tabulated  statement  as  to  the  number  of  accidents 
before  and  after — really  not  before,  but  the  first  year,  which 
can  be  assumed  as  being  before  the  boiler  inspection  bureau  was 
established,  because  surely  any  rules  they  put  into  force  had 
not  had  time  to  make  a  radical  change  in  the  conditions  that 
had  been  in  efl^ect,  and  during  five  years  from  1900  accidents 
were  reported  as  follows:  1909,  12  accidents;  1910,  ir  accidents; 
191 1,  36  accidents;  1912,  35  accidents  and  1913.  2'/  accidents. 
Now  I  do  not  mean  for  a  minute  to  decry  or  to  criticize  the 
boiler  inspection  department  of  the  Federal  Commission.  I  am 
well  acquainted  with  a  number  of  the  gentlemen  connected  there- 
with, and  their  work  has  been  of  the  most  meritorious  character, 
but  the  question  in  my  mind  is  as  to  whether  the  public  of  the 
United  States  of  America  have  gotten  back  the  $225,000  paid 
those  gentlemen  for  performing  their  work,  which  they  earned, 
and  whether  they  have  gotten  back  the  $6,600,000  ])aid  by  the 
railroads  for  improving  a  theoretical  and  not  a  ])ractical  con- 
dition. Do  not  misunderstand  me.  There  has  been  improve- 
ment.    The   question  is   whether   the   improvement  or  all   of  it. 
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has  been  worth  while.  Another  question  is  whether  we  can- 
not accomphsh  the  same  improvement  with  very  much  less  docu- 
mentary evidence.  The  Public  Service  Commission  of  Xew 
York  remarked  in  the  1913  report.  "The  mass  of  correspondence 
reaching  this  office  and  the  number  of  reports  reaching  the 
office  is  so  great  that  we  could  not  inspect  the  boilers."  I  believe 
thoroughly  and  fully  with  every  one  of  Air.  Code's  suggestions. 
I  believe  that  his  suggestion  will  wipe  out  one  point  that  in  my 
remarks  may  have  savored  of  criticism,  but  which  is  not  meant 
for  criticism  of  the  very  efficient  work  done  b}-  these  people. 
Their  rules  are  laid  down  for  them,  and  I  will  testify  that  they 
are  doing  their  work  with  extreme  efficiency. 

THE  PRESIDEXT:  Mr.  A.  G.  Mitchell,  Superintendent 
of  the  P.  R.  R.  and  Past  President  of  the  Club.  We  would  like 
to  hear  from  you. 

MR.  A.  G.  AIITCHELL:  Air.  President  and  Gentlemen, 
I  do  not  feel  that  I  can  say  much  on  the  subject,  except  that  I 
heartily  corroborate  what  has  been  said  by  the  last  speaker  and 
by  Air.  Code,  who  preceeded  him.  In  the  question  of  regulation 
I  have  always  felt  that  regulation  should  be  by  past  masters  of 
the  business  and  not  by  students,  and,  if  it  is  possible,  the  ideal 
condition  of  this  countrv  would  be  for  the  Interstate  Commerce 
Commission  to  be  co-ordinated  in  some  way  with  the  state  com- 
missions, so  that  there  could  be  uniformity  through  the  various 
states.  I  iniderstand  that  the  Chief  Justice,  has  said  that  it  is 
possible  for  Congress  to  pars  laws  which  will  bring  about  such  a 
condition  and  I  would  be  very  glad  indeed,  to  see  the  Interstate 
Commerce  Commission,  given  supervision  over  state  commis- 
sions, so  that  this  desired  result  can  be  brought  about. 

THE  PRESIDEXT:  ^^'e  would  like  to  hear  from  Air. 
A.   Stucki. 

AIR.  A.  STUCKI:  Air.  President,  we  never  before  had 
a  paper  as  concise  and  full  of  suggestions  as  this  one.  Air. 
Code  must  have  given  this  matter  a  great  deal  of  thought  and 
in  trying  to  make  the  Interstate  Commerce  Commission  more 
effective  and  more  businesslike,  he  imdoubtedly  hopes  thereby  to 
do  away  with  the  state  control  and  state  legislation. 

This  latter,  so  called  regulation,  is  especially  objectionable 
and  against  economic  operation  of  a  road,  because  most  of  it  is 
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not  i)ractical  and  ii«»t  understood,  and  l)csidcs  that  each  state 
has  sonu-thinj;-  else,  just  as  Mr.  Craw  ford  and  Mr.  3*Iitchrll  have 
ilhistraited. 

With  the  siio-^oestions  niadr  hy  Air.  Code,  I  feel  that  there 
is  a  possihihty  of  obtaining'  the  most  clTl'ective  system  of  Railroad 
operation,  namely,  private  ownership  controlled  by  the  govern- 
ment in  a  fair  and  speed)'  way. 

That  this  systcni  has  given  the  best  results  in  every  case 
compared  with  Government  Ownership  is  not  an  o])inion,  but 
a  fact,  and  can  he  established  by  cnni])aring  the  railroads  in  the 
(lififerenL  countries  and  agrun  by  c(MTi])aring  the  two  systems  in 
one  and  the  same  country. 

This  will  hold  good  in  every  detail.  Took  at  it  from  the 
viewpoint  of  the  passenger  as  to  comfort  or  as  to  fare;  look 
at  it  as  a  shipper  would,  and  every  time  the  privately  owned 
road  has  the  better  of  the  argument. 

The  same  holds  true  from  a  financial,  construction  and  in- 
vestment standpoint,  and  I  feel  confident  that  the  paper  tonight 
is  leading  in  the  right  direction  towards  fairer  and  speedier 
governnient  control  and  abolishment  of  state  control. 

THE  PRESIDENT :  Are  there  any  others  in  the  room 
that  care  to  enter  into  the  discussion?     (none  responded) 

THE  PRESIDENT:  We  have  with  us  tonight  Dr.  Wm. 
J.  H.  Boetcker,  President  of  The  National  Inside  Association 
and  Commissioner  of  The  Pittsburgh  Inside  Association.  We 
would  like  to  hear  from  him.  Possibly  he  can  give  us  some 
information  on  the  subject  of  Federal  Regulation. 

THE   ONLY    WAY   OUT. 


Dr.  Wm.   I.   PI.   I'.oi^tcker. 


"Mr  President,  nuMiibers  and  friends  of  The  Pailwav  Club 
it  is  unnecessarv  to  assure  you  that  I  consider  it  a  privilege 
nideed  to  appe.'ir  before  this  body  of  men,  representing  and 
being  connected  with  one  of  the  most  important  branches  of 
American  conimerce.  that  is,  the  railroad. 

It  is  significant  of  our  times  to  see  the  spirit  of  "Getting 
Together"  everywhere  displayed.  There  was  a  time  when  com- 
petitors in  business  did  not  care  to  meet,  they  were  afraid  they 
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might  like  each  other,  and  if  they  (hd,  they  could  not  hate  each 
other  as  much  as  they  would  like  to. 

Men  are  getting"  bigger  and  broader ;  they  begin  to  feel 
nationally,  as  President  Wilson  recently  said :  "The  people  of 
America  are  getting  tired  of  fighting  about  little  and  insignificant 
things." 

There  is  a  stt)rv  told  that  in  the  middle  ages,  two  ministers 
had  a  quarrel  about  the  meaning  of  the  original  text,  all  on  ac- 
count of  a  period.  Two  denominations  fought  each  other  for 
centuries,  one  recognizing,  the  other  ignoring  the  period  and 
its  possible  meaning.  Finally  a  chemist  discovered  it  was  a  fly 
speck,  it  was  not  a  period.  Yet  a  few  theological  pin  heads 
have  been  fighting  about  the  fly  specks  for  200  years.  The 
American  people  are  getting  tired  of  fighting  about  fly  specks. 

A  new  era  is  coming,  an  era  of  construction  where  wc 
will  no  longer  tear  down  in  the  name  of  "Reform"  ;  where  the 
motto  will  be  "Up  with  everything  that  is  down"  and  not  down 
with  everything  that  is  up. 

What  will  be  the  platform?  Which  will  l)e  the  slogan  that 
will  usher  in  this  new  era?  It  is  a  phrase  in  which  we  all 
believe,  that  is,  "A  Sqtiare  Deal."  Every  man  is  entitled  to 
and  shall  get  a  Square  Deal  in  the  new  era,  but  every  man 
must  bear  in  mind  that  there  are  four  sides  to  a  Sqttare,  three 
besides  his  own,  and  then  the  "Inside." 

To  talk  to  yoit  about  the  "Inside  of  Alodern  Problems"  and 
also  about  "The  ( )nly  Way  Out"  of  the  present  difficulties  wdll 
be  the  topic  of  my  address  tonight. 

Problems  Before;  Us. 

There  was  never  a  time  when  a  nation  was  confronted  with 
so  many  perplexing  problems  as  we  of  today.  We  deal  with 
political,  economic  and  social  problems,  the  trusts,  child  labor, 
woman  labor,  prison  reform,  church  problems,  woman's  rights, 
marriage  and  divorce  problems,  etc.  Let  us  bear  in  mind  that 
a  disease  cannot  be  cured  unless  we  find  its  cause  and  that  no 
problem  can  be  solved  tmless  we  deal  with  causes  and  not  with 
cases. 

Permit  me  to  cite  two  court  decisions  which  illustrate  my 
point : 

The   one   is   known   to   every   lawyer   as  the    famous    Squib 
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case;  the  defeiulaiit  A.  threw  a  hsj^hted  squib  or  fire  cracker 
into  a  crowd  of  ])eo])le,  one  after  another  of  whom,  in  self  pro- 
tection, threw  it  from  liim  until  it  exploded  in  the  face  of  the 
fifth  party  and  blinded  him.  The  court  decided  that  the  first 
man  who  started  the  wrons;ful  act  as  responsible  for  the  damage, 
for  his  action  was  the  ])r(xximate  cause. 

Another  decision  known  as  the  15rick  case,  which  may  be 
but  a  joke,  shows  the  folly  of  some  modern  reformers: 

A.  and  !>.  had  an  argument  which  ended  in  a  fist  fight. 
A.,  fearing  that  he  might  come  out  second  best,  picked  up  a 
brick  and  threw^  it  at  15.  B.  saw  the  brick  coming  and  stooped, 
the  brick  ])assed  by  and  went  into  a  show  window.  The  store 
keeper  had  both  men  arrested  and  it  was  up  to  the  judge  to 
decide  who  should  pa}'  for  the  window. 

The  judge  knew  that  a  man  could  not  be  convicted  of  a 
crime  unless  intent  could  be  shown.  He  reasoned  that  A.  who 
threw  the  brick  had  no  intention  of  breaking  the  window,  but 
P).  who  stooped  had  done  so  intentionally,  for  as  a  prudent  man 
he  should  have  known  that  by  stooping  the  brick  might  pass 
and  cause  some  damage  not  intended.  So  the  judge  decided 
that  1).  who  stooped  should  pay  for  the  window.  He  blamed 
the  nearest  man. 

RivFORr.iERS. 

We  are  blessed,  if  not  cursed,  with  too  many  so-called 
reformers  who  claim  that  they  can  solve  all  problems,  and  who 
yet  make  the  very  mistake  of  this  judge  in  the  Brick  Case.  I 
challenge  any  and  all  modern  reformers  that  ere  they  com- 
pound remedies  for  an  evil,  or  solutions  for  any  of  the  problems, 
they  study  the  same  carefully,  get  the  facts,  then  apply  the  rule 
of  proximate  cause,  and  I  rest  assured  that  most  if  not  all,  of 
them  will  change  their  plan  today — for  when  they  find  and  deal 
with  causes  and  not  with  cases,  they  will  no  longer  place  the 
blame  upon  the  neare-t  man  who  may  be  but  an  innocent  by- 
stander. 

I  am  convinced  that  the  majority  of  our  modern  reformers 
will  not  only  not  solve  the  problems,  but  make  the  disease  worse, 
for  they  only  deal  with  the  surface,  with  the  outside. 

I  suggest  that  we  start  a  campaign  of  education  in  order 
to  first  of  all  reform  our  reformers.     Never  before  did  the  peo- 
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pie  of  America  have  so  many  reasons  for  prayino- ;  "God  protect 
us  against  our  friends  and  we  will  protect  ourselves  against 
our  enemies." 

W'e  do  not  pernut  a  j^hysician  to  ])ractice  medicine  unless 
we  are  reasonably  sure  that  he  knows  how  to  make  a  correct 
diagnosis  of  a  disease. 

Our  country  is  inRicted  with  a  great  many  so-called  re- 
formers who  are  incapable  of  making  a  correct  diagnosis  of 
the  real  ailments  of  the  day.  They  are  guilty  of  the  same  mis- 
take as  the  ])h\sician  wdio  has  made  a  wrong  diagnosis  of  a 
disease  and  then  prescribes  external  remedies  instead  of  in- 
ternal treatment. 

A  physician  is  indeed  either  an  imbecile  or  a  faker  who 
claims  he  can  cure  all  skin  diseases  with  salve,  for  the  real 
disease  is  mostlv  in  the  blood  beneath  the  skin  and  needs  treat- 
ment from  within. 

Many  reformers  and  their  schemes  remind  me  of  certain 
patent  medicines  that  are  not  intended  to  cure  diseases,  but 
only  to  kill  the  pains  and  cieate  a  demand  for  more  medicine. 

Some  of  them  recall  the  story  of  a  farmer  who  had  an 
old  time  clock  in  his  house.  Since  he  was  a  1)oy  he  could  re- 
member its  monotonous  tick,  tack.  One  day  the  clock  stood 
still,  and  he  went  to  the  city,  called  upon  a  watch  maker  and 
asked  him  whether  he  could  fix  it.  The  latter  replied  that  he 
would  come  out  to  the  home  of  the  farmer  the  next  day  and 
try.  The  farmer  said  that  was  not  necessary,  pulled  a  four 
foot  pendulum  from  beneath  his  coat,  placed  it  on  the  counter 
and  requested  the  watch  maker  to  fix  the  pendulum.  The  latter 
remonstrated  saying  that  he  had  to  see  the  clock,  but  the  farmer 
insisted  that  the  clock  was  all  right,  that  the  jXMidulum  was 
at  fault. 

The  mistake  of  this  farmer  is,  in  my  opinion,  the  mistake 
of  most  reformers.  They  see  that  something  is  wrong  with 
the  world,  that  something  is  wrong  with  society.  They  notice 
the  pendulum  stand  still,  but  they  want  to  fix  the  clock  by 
making  the  pendulum  go  from  without,  and  forget  that  the 
trouble  is  within  the  clock  and  not  without. 

Industrial  Pyramid. 
I  stand  before  you  as  the  son  of  one  of  the  poorest  work- 
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ingmen  of  the  city  1  came  from.  1  was  l)rout;ht  up  among 
the  socialists  of  Germany,  and  it  was  but  natural  that  I  inhaled 
so  mtich  of  the  socialistic  atmosphere  that  I  had  an  inborne 
prejudice  if  not  hatred  against  the  employers  or  as  the  socialists 
call   them   the  capitalistic   class. 

The  illustrati(jn  which  gave  me  a  better  and  the  only  true 
view  of  the  Industrial  problem  came  to  me  when  I  visited  Egypt 
a.  number  of  years  ago. 

One  morning  a  company  of  nine  travelers  started  to  visit 
the  pyramids,  those  relics  of  Egyptian  civilization.  We  all  took 
pictures  of  the  same  thing  at  the  same  time.  When  we  returned 
to  America  we  developed  our  plates  and  comparing  notes,  found 
that  all  nine  had  different  pictures  of  the  same  thing.  Four  of 
the  men  had  placed  their  cameras  so  close  that  their  pictures 
showed  but  one  side  of  the  pyramid,  yet  each  of  the  four 
claimed  that  his  picture  represented  the  pyramid.  None  ever 
thought  of  stating  that  it  was  but  one  side,  and  that  there  were 
three  other  sides  which  the  picture  did  not  show.  Four  of  the 
genlemen  had  placed  their  cameras  at  a  longer  range  and  their 
pictures  showed  two  sides  of  the  pyramid.  I  myself  had  been  at 
the  top  of  the  pyramid  and  had  taken  my  picture  looking  down 
from  where  I  saw  four  sides. 

While  I  stood  there  and  looked  at  these  four  sides  the 
thought  came  to  me  that  there  must  be  another  side  of  the 
pvramid.  I  went  down  and  looked  at  the  Inside,  and  when  I 
saw  how^  massive  the  pyramid  had  been  constructed  from  within, 
I  realized  that  it  was  in  fact  the  inside  which  upholds  the  out- 
side. 

\\'hen  confronted  with  one  of  the  conflicting  problems  and 
apparently  contradictory  views  of  our  time,  I  can  but  think  of 
this  pvramid  with  its  four  outsides  and  one  inside.  I  see  the 
employers  and  business  men  looking  at  the  financial  side.  I  see 
the  workingmen  on  labor's  side.  I  see  attorneys  and  legislators 
on  the  legal  side,  and  consumers  on  the  fourth  side. 

Gentlemen,  while  we  are  talking  about,  asking  for,  and 
ever  ready  to  promise  a  square  deal,  let  us  not  forget  that  there 
are  four  sides  to  a  square,  three  sides  besides  our  own,  and  then  • 
don't  forget  the  inside,  or  moral  side  which  upholds  the  outside. 
You  cannot  cure  the  inside  from  the  outside,  but  you  can 
cure  the  outside  from  the  inside. 
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On  the  financial  side  we  judge  a  man  by  what  he  has.  On 
the  legal  side  b\-  wdiat  he  does.  On  the  employers'  side  by  what 
he  knows,  and  on  the  consumer's  side  by  what  he  wants. 

Legal   Side. 

On  the  legal  side  we  find  men  who  think  that  the  enact- 
ment of  new  laws  will  solve  all  or  most  problems,  and  you  will 
remember  as  well,  that  for  years  the  slogan  was.  that  the  only 
wav  to  solve  the  industrial  problems  was  the  enforcement  of 
laws. 

Let  me  tell  you  that,  while  legislation  is  necessary,  yet  it 
never  has  solved  and  ncAcr  will  solve  fundamental  problems, 
for  all  the  written  laws  of  the  statute  books  cannot  reach  the 
inside  of  man. 

We  can  pass  laws  and  compel  a  man  to  support  his  wife, 
and  children,  but  w^e  cannot  compel  him  to  be  decent  and  kind 
to  theiu.  We  may  fix  a  minimum  rate  of  wages,  but  we  can- 
not bv  law  force  a  man  to  do  his  duty  and  give  an  honest  day's 
work  if  he  w^ants  to  shirk  and  soldier  on  the  job. 

We  can  bv  law  reduce  the  hours  of  labor — but  on  the  inside 
we  find  it  is  not  what  the  people  do  when  they  work,  but  what 
they  do  when  they  DOX'T  WORK,  that  causes  most  misery. 

^Millions  of  men  and  women  are  engaged  in  a  fight  for 
their  legal  rights,  but  on  the  inside  we  find  that  they  forget 
all  about  their  duties. 

We  hear  the  cry  of  millions  for  laws  to  deliver  them  from 
wage  slavery,  but  on  the  inside  we  find  that  men  are  not  so 
much  slaves  of  wages  as  they  are  slaves  of  passions  and 
appetites. 

W^e  may  at  best  pass  laws  and  restrain  men  from  doing 
positive  wrong,  but  we  cannot  by  any  law  human  or  divine, 
compel  a  man  to  be  positively  good. 

To  those  who  fancy  they  can  reconstruct  the  whole  world, 
and  solve  all  problems  by  passing  all  kinds  of  laws,  let  me  hold 
up  before  you  in  one  sentence,  your  fundamental  mistake : 

"Xever  do  for  men,  what  they  shovild  and  could  do  for 
themselves.  The  more  you  do  for  them,  the  less  you 
can  do  with  them."' 
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Iv.\i!ok's   Sidk. 

(  )n  lal)()r's  side  wc  find  the  employees  confronted  witli  prob- 
lems of  their  own,  trying-  their  best  to  solve  them.  I'n  fortunate- 
ly a  i^reat  many  selfish,  desi^nini;"  demag-ogues  have  taken  ad- 
vantai^e  of  the  situation,  have  cai)italized  th?  woes  of  the  work- 
men, have  misled  and  misinformed  them  by  making-  all  kinds  of 
promises,  offerinj^  all  kinds  of  schemes  with  which  thev  promise 
to  eliminate  all  evils. 

There  are  laboriui;-  men  who  honestly  believe  that  manual 
labor  alone  produces  all  wealth,  and  it  is  an  almost  impossible 
task  to  convince  them  that  whenever  they  enforce  an  artificial 
increase  in  wages,  they  themselves  will  ultimatclv  have  to  pav 
the  bill. 

If  lal)or  ])roduces  all  wealth,  who  will  ultimatelv  pav  the 
freight  if  they  keep  on  with  their  present  policy  to  produce  less 
and  get  more  ? 

Without  going  into  details  on  any  phase  of  the  labor  prob- 
lem, let  me  call  your  attention  to  the  Inside,  i.  e.  we  will  never 
solve  the  problem  of  making  a  first  class  living  unless  we  solve 
the  problem  of  giving  the  world  a  first  class  life.  If  you  want 
to  earn  more,  learn  more.  If  you  want  to  get  more  out  of 
the  world,  you  must  put  more  in.  The  world  does  not  owe  any 
man  a  living,  but  every  man  owes  the  world  a  life,  and  no  man' 
has  a  right  to  demand  first  class  wages  if  he  has  nothing  to 
ofifer  but  a  stomach  and  a  wish  bone. 

On  the  inside  of  the  labor  problem,  I  find  not  so  much 
a  problem  of  the  unemployed  as  a  problem  of  the  unemployable. 

On  the  inside  I  discovered  different  caur.es  and  the  real 
needs  of  today.  I  met  men  who  were  fighting  for  higher  wages, 
claiming  that  they  wanted  them  to  take  care  of  their  v/ives  and 
children.  I  went  to  the  homes  of  some  of  these  men,  and  found 
their  families  praying,  "Oh  God  give  us  a  decent,  kind  and  sober 
husband  and  father." 

On  the  outside  I  see  people  crying  about  empty  stomachs 
and  empty  pocketbooks.  but  on  the  Inside,  I  often  find  empty 
brains  and  empty  hearts. 

Consumk.r's  Side. 

There  are  millions  on  the  consumer's  side  joining  in  the 
world-wide  cry  about  the  high  cost  of  living. 
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Let  me  tell  von  men  of  America,  that  you  will  never  solve 
the  problem  of  the  high  cost  of  living  unless  you  go  to  the 
INSIDE  and  solve  the  Problem  of  RIGHT  LIVING. 

But  a  short  time  ago  the  government  reported  that  the 
total  value  of  the  1912  crops  had  reached  the  tremendous  sum 
of  Nine  Billion  Dollars,  or  a  Hundred  Dollars  per  capita.  Yet 
we  cannot  silence  this  public  clamor  about  the  High  Cost  of 
Living. 

Men  in  pulilic  life  have  used  this  issue  for  their  o^v^  ag'- 
grandizement  and  vote-getting.  They  have  looked  at  the  surface 
and  either  did  not  care,  or  did  not  want  to  pierce  the  inside 
of  the  problem. 

What  do  I  mean  ?  I  mean  that  any  thinking  man  who  seeks 
the  cause  of  this  problem,  will  soon  find  that  the  nation  is  not 
so  much  confronted  with  the  High  Cost  of  Living  as  with  the 
COST  OF  HIGH  LIMNG  and  WRONG  LIVING. 

I  have  before  me  statistics  showing  that  the  money  which 
we  waste  in  this  country  in  one  year  through  wrong  living' 
amounts  to  the  appalling  sum  of  $30,853,000,000,  or  $340  per 
capita.  I  cannot  present  here  in  detail  the  ditTferent  items  that 
make  up  this  amount,  owing  to  lack  of  time. 

But  in  a  specially  prepared  lecture  "WHY  MEN  FAIL" 
(for  men  only),  I  present  the  scientific  date,  and  you  will  agree 
with  me  that  it  is  the  cost  of  wrong  living  that  confronts  our 
country  today.  The  amount  of  time,  human  vitality,  energy  and 
money  we  waste  through  WRONG  LIVIN^G  would  build  and 
pav  for  12.341,000  homes  at  $2,500  a  piece  in  one  year. 

The  thirty  billion  dollars  I  refer  to  include  the  entire  liquor 
\>{\\  and  its  appalling  expense,  time,  energy  and  money  spent  for 
superficial  amusements,  shallow  pasttimes,  cigarettes,  stimulants, 
dopes,  fake  medicines,  gambling,  immorality,  diseases  and  count- 
less vices,  and  yet  in  spite  of  the  fact  that  the  waste  in  this 
country,  on  account  of  wrong  living  amounts  to  three  and  one- 
half  times  the  amount  of  the  crops,  we  still  have  men  apparently 
honest,  who  can  sec  nothing  but  an  economic  problem  that  con- 
fronts  us  today. 

Let  me  emphasize  just  two  items  of  the  cost  of  Wrong" 
Living :  This  country  spends  annually,  between  the  hours  of 
six  and  ten  at  night,  in  time  and  money,  Six  Billion  Dollars 
for  shows  and  entertainments.     Now  I  do  not  say  it  is  wrong 
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for  any  man  to  ^n  to  llic  show,  but  there  is  something  wrong 
with  the  Inside  oi  a  man  or  woman  who  can  do  nothing  else 
in  their  spare  time  than  go  to  the  shows. 

I  have  before  my  vision  a  cartoon  called  "The  Bread  Line." 
On  one  side  I  see  hundreds  of  tramps  standing  in  line  waiting 
for  a  loaf  of  bread,  empty  stomachs  and  em])t\'  pocketbooks. 
On  the  other  side  i  see  thousands  of  men  and  women  standing 
in  front  of  a  lUirlescjue  or  other  cheap  shows  trying  to  get  in. 
What  are  they  if  not  empty  brains  and  em])ty  hearts. 

It  reminds  me  of  my  time  as  a  student.  Many  a  day  I 
bought  ten  cents  worth  of  hard  candy.  I  took  two  pieces  in  the 
morning,  four  at  noon  and  five  or  six  pieces  at  night.  It  took 
my  hungry  feeling  away,  but  it  did  not  satisfy  my  hunger. 

Believe  me  men  of  America,  that  the  six  billion  dollars  now 
spent  as  indicated.  ma\'  at  its  best  take  the  hungry  feeling  away, 
but  will  not  satsify  the  craving  of  the  human  mind  and  heart 
for  something  money  cannot  buy. 

Another  item  worth  while  mentioning.  Do  you  know  that 
the  American  women  spend  Xinety  ^Million  Dollars  a  year  for 
cosmetics,  powders  and  face  creams?  Just  think  of  it.  If  I 
give  you  a  check  for  $i.oo  and  you  raise  it  to  $1.05.  I  could 
have  you  arrested  and  sent  to  jail  as  a  crook,  and  the  women 
of  America  spend  Xinety  ^Million  Dollars  for  artificial  means  to 
increase  their  face  value. 

Cai'itai.'s  Sun:. 

The  Capital's  side  is  probably  the  one  which  is  most  mis- 
understood and  misrepresented.  The  people  at  large  begin  to 
look  upon  all  employers  as  a  class  of  heartless  capitalists  who, 
in  order  to  maintain  their  own  standing,  try  to  keep  the  work- 
ingmen  down  in  hopeless  poverty. 

What  a  fool  that  employer  is  who  does  not  know  that  the 
highest  priced  man  is  the  cheapest  and  the  cheapest  man  the 
most  expensive. 

\'ery  few  people  know  that  'ess  tb.an  five  per  cent  of  the 
American  employers  work  with  their  own  capital  and  that  95 
per  cent  borrow  monev  in  orrler  to  carry  on  their  respective 
establishments 

What  does  this  05  ppi"  cent  o^  employers  fiu'uish?  Brains, 
executive   managing   and   business   ability.      The}'    furnish    fore- 
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thouioht  and  foic-sight  and  many  other  superior  qualifications 
which  indeed  make  them  the  back  Ijone  of  our  country. 

Little  do  the  American  |)eople  at  large  understand  the  years 
of  hard  work,  the  man\-  sleepless  nights,  the  worry  and  anxiety 
the  average  eniDlover  had  to  go  through  before  he  became  a 
captain  of  industry. 

The  people  seem  to  forget  that  at  least  90  per  cent  of 
the  employers  of  today  started  as  employees,  that  is,  that  the 
employees  of  yesterday  are  the  employers  of  today  and  that  the 
employees  of  today   will  be  the  employers  of  tomorrow. 

If  the  employer's  side  is  so  much  misunderstood,  it  is  to  a 
great  extent,  due  to  their  inexcusable  indifference  and  passive 
resistance.  Business  men  have  forgotten  that  public  sentiment 
is  the  most  powerful  factor  in  the  life  of  a  City,  State  or  Nation. 
If  right  minded  men  don't  form  it,  wrong  minded  men  will, 
and  they  do,  and  have  done  it  long  enough. 

A  few  years  ago  the  German  Emperor  remarked:  "If  I 
don't  present  m_\'  side,  my  enemv  will,  and  he  will  misrepresent 
it." 

If  the  business  men  of  America  do  not  get  busy  and  start 
on  a  nation  wide  constructive  campaign  to  present  their  side, 
their  enemies  will,  and  the\-  have  done  it  but  too  long. 

Who  is  the  em])lover  ?  (J5  per  cent  of  the  American  em- 
l^loyers  are  not  capitalists.  \Mio  then  are  they?  They  are  the 
men  on  the  Inside,  who  furnish  l^rains  and  executive  ability ; 
men  who  stand  between  labor  and  capital  and  who  handle  capital 
with  one  hand  and  labor  with  the  other.  ?\len  who  create  oppor- 
tunities for  labor  to  be  employed  and  for  capital  to  be  invested. 
That  is,  "The  Man  on  the  Inside." 

It  is  here  where  the  employer  should  find  and  discharge  his 
duty.  It  is  here  that  the  l)usiness  man  should  prove  to  be  the 
bigger  and  greater  man.  It  is  here  that  you  should  display  the 
spirit  of  the  Xazarene  and  sav  "Forgive  them,  they  know  not 
Avluit  they  do." 

Employers  should  therefore  leave  n.nthing  untried  to  pave 
the  way  for  the  development  of  their  employees.  Too  long  we 
have  been  making  dollars  and  forgotten  to  make  better  men. 
If  the  employers  are  not  willing  to  show  the  workmen  the 
RIGHT  WAY  and  how  to  in■:pro^'e  their  ccnditicn,  then  th?y 
are  to  blame  if  others  show  them  the  WRONG  WAY. 


Employers  must  decide  ii])<)n  a  definite  i)nlic\'  for  construc- 
tive work. 

The  employer  who  succeeds  in  \vhi])i)in^-  his  men  into  sub- 
mission will  find  that  he  has  worse  enemies  tlian  he  had  before, 
even  thoui^h  he  thinks  he  won. 

Employers  in  tlie  past  have  been  willing;'  to  spend  fortunes 
to  fi.e^ht  emjjloyees  when  they  were  wrong-,  and  some  of  them 
refused   to   s^ive   a   dollar  to  help  them   when  they  are   rie^ht. 

As  manufacturers  you  do  not  care  to  have  employees  who 
carry  with  them  constantly  the  insane  suspicion  that  you  were 
oppressing-  them  or  intend  or  try  to  oppress  them.  It  is  the 
experience  of  men  of  aflfairs  all  over  the  world  that  the  Gospel 
of  failure,  envy  and  despair  will  paralyze  the  ambition  and  often 
brilliant  abilities  of  men.  until  they  are  finally  good  for  noth- 
ing, neither  to  themselves  or  anybody  else. 

The  rank  and  file  of  worlcmen  want  to  do  what  is  right, 
but  they  have  been  misled. 

(  )ne  more  word  to  you  who  stand  on  the  financial  side : 

I  know  that  T  voice  millions  of  honest  workmen  in  America 
when  I  say  "HELP  US  IF  WE  ARE  RIGHT.  SHOW  US  IF 
WE  ARE  WROXG." 

SiGxs  OF  THE  Time. 

If  the  majority  of  the  bank  depositors  in  this  city  or  State, 
conspired  to  overdraw  their  bank  accounts,  it  would  mean 
financial  disaster,  a  panic  without  parallel  in  history. 

Go  through  the  streets  of  our  cities  any  day  or  evening, 
look  at  our  men  and  women,  especially  our  boys  and  girls, 
study  their  faces  and  note  their  empty  brains  and  empty  hearts. 
Observe  how  so  many  of  them  spend  their  evenings  with  super- 
ficial amusements,  without  any  resources  of  their  own,  instead 
of  growing  and  develo]:)ing  from  within,  thev  just  kill  the  time 
by  amusements  from  without. 

What  are  they  if  not  overdrawn  bank  accounts,  i.  e.  men 
and  women  who  draw  out  of  the  world  more  than  they  put 
into  it?  r.oys  and  girls  who  want  to  reap  before  they  have 
sown. 

Look  at  the  counterfeit  girls  and  women  as  you  pass  them, 
dressed  to  kill,  like  Indians  on  the  war  path.  What  for?  To 
arouse  the  passions  of  men,  to  kindle  the  fires  which  lure  thoti- 
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sands  of  girls  to  ruin  if  not  to  shame  and  disgrace,  sapping  the 
life  of  our  youth  until  they  disappear  in  the  whirlpool  of  society, 
high  or  low. 

If  we  do  not  check  this  now,  you  will  find  that  these  very 
elements  will  tax  our  country  in  a  few  years  with  an  overhead 
expense  no  nation  can  bear.  What  will  be  the  outcome  if  we 
do  not  check  the  tendency  to  do  less  and  get  more? 

De;vei.oping   Human  Resources. 

If  I  could  take  you  business  men  to  Arizona  or  Texas  and 
show  you  30,000  acres  of  non-productive  land,  and  convince 
you  that  an  investment  of  one  dollar  per  acre  for  ten  years 
would  develop  the  land  and  make  it  produce  at  least  $10  per 
acre  profit,  you  would  not  hesitate  a  moment  to  invest  millions 
of  dollars  and  wait  ten  years  for  returns,  and  think  that  it  was  a 
good  business  proposition. 

If  I  came  to  your  shop  or  factory  and  demonstrated  that 
a  certain,  improvement  in  your  machinery  would  increase  your 
output,  you  would  not  hesitate  to  borrow  money  if  necessary 
to  buy  the  new  machinery. 

But  citizens,  you  who  are  ever  ready  to  spend  money  for 
the  development  of  natural  resources  and  improvement  of  ma- 
chinery, don't  you  think  that  it  also  pays  to  invest  money  for 
the  devolopment  of  human  resources?  We  have  in  our  coun- 
try at  least  20  million  children,  boys  and  girls  who  will  be  wage 
earners  and  wage  spenders  in  ten  to  fifteen  years.  W'hat  are 
we  doing  to  develop  these  vast  human  resources? 

You  employers  know  that  outside  of  the  Executive  Heads 
you  need  two  forces  to  carrv  on  your  industries :  First,  men 
and  secondly  capital,  I  fear  we  have  been  too  busy  making  money 
to  produce  capital  and  we  have  forgotten  to  at  the  same  time 
make  for  better  men,  and  you  know  that  the  one  universal  cry 
from  one  end  of  this  country  to  the  other  is  the  cry  for  good 
men.  You  can  get  men  expensive  at  three  bunches  for  a  nickle, 
but  they  want  $3.00  per  day. 

You  can  find  plenty  of  men  who  come  to  you  with  noth- 
ing but  a  stomach  and  a  wish  bone,  demanding  a  first  class  liv- 
ing. They  do  not  know  that  a  stomach  is  not  an  asset  but  a 
liability. 

To  be  sure  great  progress  has  been  made  during  the  last 
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few  years  towards  industrial  education  and  vocational  training. 
Due  credit  should  be  given  to  those  who  have  made  our  great 
trade  schools  and  similar  institutions  possible;  yet  I  am  con- 
vinced that  most  of  what  we  call  school  education  is  no  educa- 
tion at  all,  only  information  from  without  and  not  real  education 
from  wtihin,  and  that  our  entire  educational  system  will  prove 
to  be  a  disastrous  mistake,  if  not  a  farce,  if  we  forget  to  teach 
our  children  what  to  do  with  education  and  how  to  use  their 
knowledge,  i.  e.  to  primarily  give  the  world  a  better  and  more 
useful  life,  and  not  merely  teach  for  the  purpose  of  making  a 
better  living. 

You  may  teach  a  man  a  trade  and  make  him  a  first  class 
mechanic,  yet  he  may  be  a  detriment  to  your  business  if  his 
heart  is  not  right.  The  most  skilled  mechanics  may  become 
dangerous  to  your  interests  so  long  as  they  look  upon  you  as 
their  suppressors  and  believe  me.  there  are  millions  of  men  who 
honestlv,  though  mistakenly  believe,  that  the  employers  were 
identical  with  suppressors  of  labor,  men  who  try  to  reap  where 
they  have  not  sown. 

In  other  words,  we  must  not  only  give  our  men  informa- 
tion from  within,  but  also  real  and  true  education  from  within. 
To  do  this  effectively,  we  must  teach  the  fear  of  God,  the 
beginning  of  wisdom.  We  must  take  care  of  the  Inside,  the 
moral  side.  We  must  teach  our  boys  that  there  is  more  lasting 
happiness  in  being  an  honest  workman  in  overalls,  than  in  being" 
a  cheap  though  well  dressed  clerk  behind  the  counter,  or  a 
degenerate  or  moral  leper  in  a  full  dress  suit. 

We  must  teach  our  girls  that  there  is  greater  honor  in  being- 
a  wife,  a  mother  and  a  home  maker  in  a  one  story  cottage, 
than  to  be  called  a  wife  wdiile  in  fact  only  a  private  mistress 
in  a  golden  castle,  or  a  walking  advertisement  for  the  financial 
standing  of  a  husband. 

We  must  teach  our  girls  the  true  ideals  of  girlhood  and 
womanhood,  and  plead  with  them  not  to  imitate  but  rather  to 
despise  a  certain  type  of  women,  often  mistakenly  called  fashion- 
able, whose  very  face  ill  concealed  beneath  its  war  paint,  tells 
the  story  of  the  price  paid  for  a  life  of  luxury,  the  dresses  and 
jewels  but  a  receipt  for  services  rendered. 

Gentlemen,  in  coming  to  the  conclusion,  let  me  make  a 
final  appeal. 
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In  Europe  we  find  millions  of  men  who  are  out  on  the 
battle  field  ready  to  fight  and  die  for  their  country. 

What  this  country  now  needs  is  men  who  will  stay  at  home 
to  work  and  live  for  their  country. 

When  a  few  months  ago,  the  American  people  thought 
that  our  flag  was  insultefi.  we  were  ready  to  raise  an  army 
of  a  million  men  to  go  tc  ^Mexico  to  fight  and  die  for  their 
country,  and  when  \\'e  heard  that  a  few  American  women  had 
been  outraged  by  Mexican  men,  we  were  ready  to  send  two 
million  men  to  ^Mexico  to  avenge  for  the  honor  of  a  few 
AiiTcrican  women. 

Everv  father  present  here  tonight  wou.ld  be  willing  to  fight 
and  die  for  his  own  daughter. 

Everv  brother  would  light  and  die  for  his  own  sister. 

Everv  son  would  fight  and  die  for  his  own  mother. 

Everv  husband,  worthy  of  the  name,  would  fight  and  die 
for  his  own  wife. 

Well  then,  men  let  us  stand  not  only  for  a  Square  Deal 
in  business,  but  also  for  a  Square  Deal  between  woman  and  man. 

Let  us  be  wdiat  God  wanted  men  to  be,  the  natural  pro- 
tectors of  women,  pledged  to  look  upon  every  woman  as  some- 
ones  sister,  daughter,  wife  or  mother. 

"The  (  )nlv  Way  Out,"  that  is,  the  only  way  to  solve  any 
or  all  problems  before  the  American  people,  we  must  bear  in 
mind  that  what  this  country  really  needs  are  things  which  money 
camiot  bu\-.  We  must  understand  that  all  i)roblems  are  on  the 
outside  but  the  solution  must  come  from  the  IXSIDE.  We  can 
never  reach  the  inside  from  the  outside  but  always  the  outside 
from  the  inside. 

Let  us  all  put  our  shoulders  to  the  wheel  and  help  usher 
in  a  new  era.  The  era  of  a  '"Square  Deal,"  where  men  can 
make  a  first  class  living  if  they  are  willing  and  able  to  give 
the  world  a  first  class  life. 

An  era  where  a  man  is  judged  by  what  he  is  and  not  by 
what  he  has. 

An  era  where  the  citizens  solve  their  problems  of  Political 
Economy  by  Domestic  Economy. 

An  era  where  the  people  govern  themselves  collectively, 
because  they  have  learned  to  govern  th.emselvs  individually. 
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An  era  where  there  exists  L'niversal  llrutherhocxl,  l)ecause 
they  have  rccoo-nizcd  L'niversal  Fatherhood. 

You  ma}'  liave  money  to  l)uil(l  the  most  beautiful  house, 
but  it  is  only  with  a  genuine  woman  that  you  can  make  it  a 
real  home,  and  what  the  homes  need  most  are  things  which 
money  cannot  purchase,  r.nd  mone}-  cannot  bu}'.  There  may  be 
sonic  who  are  hungry  for  bread,  but  we  are  all  hungry  for  love 
and  affection.  You  may  see  a  Geranium  dying  and  withering, 
you  may  think  that  a  little  richer  soil  will  save  it,  no  it  may 
kill  it.  what  the  Geranium  needs  is  more  sunshine,  and  what 
our  homes  need  is  not  necessarily  more  money,  but  more  sun- 
shine. 

THE  PRESIDENT :  Does  any  one  wish  to  ask  the  doctor 
any  questions?     If  not,  we  will  ask  ]\Ir.   Code  to  close. 

^IR.  CODE:  Mr.  President.  I  have  really  nothing  further 
to  sav.  I  laiil  m\-  cards  down  in  the  paper  wdiich  I  read.  I 
ai)preciate  the  fact  that  ^Ir.  Crawford  was  here  tonight  and 
able  to  comment  so  correctly  on  the  numerous  local  regulations 
with  wdiich  we  have  to  contend.  My  allusion  to  the  Federal 
Boiler  Inspection  was  simply  intended  to  indicate  that  the 
Inspectors  are  not  traveling  out  of  Washington  to  all  parts  of 
the  country.  Those  men  are  on  the  job;  that  is  the  point  I 
wish  to  make. 

AIR.  A.  STLTKl  :  Mr.  President.  I  am  sure  that  I  speak 
for  every  member  in  the  room  when  I  say  that  we  are  greatly 
indebted  to  Mr.  Code  for  his  exceedingly  valuable  paper  and 
to  the  other  gentlemen  for  helping  to  discuss  it.  also  to  Dr. 
I'oetcker  for  valuable  suggestions,  hence,  I  move  that  the  club 
extend  a  rising  vote  of  thanks  to  them. 

The  motion  was  unanimously  agreed  to. 
ON   MOTION,  adjourned. 

Vj  >c  retary 
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NEW  YORK  CHICAGO 

90   West   Street  Peoples  Gas  Bldg. 


SUYDAM'S  Protective  PAINTS 

fof  ffd?lit  (afs «!  Stfi 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLER  STS., 

BEUL  'PHONE,   343   FISK.  PITTSBURGH,     PA 


This  Space  For  Sale. 


Carnegie  l.ibr*'! 
•f  Pittsburjfc 


FOR    SALK 


BRADY  BRASS  CO. 

MANur«cTuncn*  or 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and    CAR   BEARING   USE 

ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

eiDiral  Offlci  and  Works,   170-182  Fourlssnth  St.  and  169-176  Flfttenth  St..  Jirsiy  City,  N.  J. 
DANIEL  M     BRADY,  President  

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak«  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schediilei 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


TURNBUCICLES 

STEEL  CAR  FORGE  COMPANY 

"FOROINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 

"ARMCO"  (American  Ingot)  IRON  BARBED  WIRE 
WELDING  WIRE  AND  OTHER  WIRE  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SALE 


FOR  SALE 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  raulway 
systems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  mformation. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

RITXSBURGH.   RA. 


MANUFACTURERS  OF; 


Hot  Pressed  Nuts,  Gold  Punciied  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Waslisrs,  Etc. 


This  Space  For  Sale 


"MURDOCH"  RAILROAD  ^.^ItTJ 

Copper  Hardened 


MR.  SUPERINTENDENT  OF  MOTIVE  POWER;- 

There  are  many  railroads  that  are  having  trouble  with  the 
babbitt  metal  that  they  are  using  on  their  locomotives.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out   fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

\Mien  you  write  your  next   order  make  it  read 

"iRCIKil"  lAimOAD  ".^i^JxV  COPPER  lARDEIlED 

Within  sixty  days  you  will  notice  your  requirements  getting 
smaller.  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt   Metal. 


'^^»0*0^0»0*0t^^^0»0*0^0l0»0*0*0*0*0^0*0*0*0*0*0*f»0*0»0*0»0*0*^^m0*0*0*0mm^0t0*0»0^0*^7t0t0*0t0*0*0'^ 


THE 


GDUlD^JIMPlFYliYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO 


NEW  YORK 


Si 
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Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


^iA.^1 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :   Detroit  :  San  Francisco  :  Atlanta  :  Montreal,  Que. 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH. 

•^  F»rtRK.     BUILEDIlNCi  1^- 
LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


R&.ilway  and  Ma^chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hr.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECiAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,    N.     Y.         Pittsburgh,    Pa.  ^x7"^^S^?^i?;-  ^^• 

„  Ti  /-I       1      J     r\  New   York  Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New    York    City,    N.    Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDO. 


Hmntion,  master  Car  Buildm! 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  ^V/  wi'l  mean  a  saving  in  brake  shoa 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  an^ 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe.  Chicago,  111. 

\A/RITE     F"OR    S/\;V\F»LE    OF^ 


Stabrite  Front  End  Paint 


/WfKDE,     B^' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   i-fclTlCl/ff    ¥    IT      WV 

BRIDGE  PAINTS.  ^^^  *^^  1^  UlL  ,    KY 


1612  Old  Colony  Building.  Chicago. 

Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGIHES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCy     FOR   THE 

Coale    Muffler    C?    Safety    Valve    Co.,   Inc. 


ESTABLISHED      1864 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAII.Y  USE   BY  ALL  THK  LEADIXG  RAILROADS   IN   THE  UNITED  STATES 
MANUFACTURED     ONLY    BY 

CHICAGO  ILL  JAMES  B.  SIPE  8l  CO,  Pittsburgh,  pa. 


U060M0TIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     0     tl     &     &     » 

Hsmesteafl  Valie  \%  Co., 

Works;  Homestead,    Pittsburgh,  Pit, 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicag^o  and  London,  England. 

Send  for  Catalogue  and  Prices, 


rr 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTFREO 
THE   loEAL  PAINT  OIL 


B.  C. 
SPIRITS 


=^ 


Ball  Chemical  Co. 


v^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  PA. 


^J 


Don't   forget   that   while  you  are   feeding  your 

Drill  at  the  FEEDSCREW  you  are  also 

Feeding  it  at  the  THROTTLE 

DUE     TO      ITS     HIGH      E  F^  F  I  C^I  E  INC:  V 

THE  "LITTLE  GIANT"  BALL  BEARING  DRILL 

is  particularly  adapted  to 
the  needs  of  those  users 
of  compressed  air  the 
conditions  of  whose  air 
supply  makes  it  impera- 
tive that  maximum  re- 
sults be  obtained  from, 
their  pneumatic  equip- 
ment. 


Send    for    Bulletin    127. 
Address  Dept.  11. 


No.    1    Improved    Little    Giant    Drill. 
For  drilling   up   to  2   inches  in   steel. 

CHICAGO  PNEUMATIC  TOOL  CO. 

1052  FISHER   BLDG.  52  VANDERBILT  AVENUE 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.  H.  Hewitt,  pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 


MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE   WEARING    PARTS, 

JOURNAL       pnp    /      FAST    PASSENGER    CAR    SERVICE, 
BEARINGS     ■■""    I     HEAVY  FREIGHT  CAR  SERVICE. 


MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW  YORK. 


pIXON'S 

«"«  PAINT 


THERE'S  no  possible  chance  for  con- 
fusion and  misunderstanding  about 
DIXON'S  SILICA  GRAPHITE  PAINT. 
It  is  made  in  one  quality  only — four  colors 
—fifty   years.     Bookletl5-2    B. 

JOSEPH  DIXON  CRUCIBLE  CO., 
JERSEY   CITY,  N.  J. 


The  National 

QUADRUPLE  SHEAR  YOKE 

FOR  PASSENGER  AND  TENDER  SERVICE 
Write  us  for  Illustrations  and  Details 

The  National  Malleable  Castings  Company 


CLEVELAND         CHICAGO 
SHARON,  PA. 


INDIANAPOLIS        TOLEDO 
MELROSE    PARK.   ILL. 


This  Space  For  Sale 
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AIR  BRAKE  ENGINEERING 

We  are  orgainzcd  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficienc)-;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv    service   as   well    as   qualitv   brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  BIdg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westingtiouse  Eleclric  Arc  Welding  Equipments 

have   reduced  the  repair   costs  in  many  railroad   shops.     They 
save  their  cost  in  three  months'  time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFAGT  RING  COMPANY  /\M\ 

East  Pittsburgh,  Pennsylvania  \^^)J 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam    Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


Total  Weight  of  Engine,  293,500  pounds;  Weight  on  Drivers, 
191,000  pounds;  Diameter  of  Drivers,  69  inches;  Boiler  Press- 
ure, 205  pounds;  Cylinders,  24x28  inches;  Maximum  Tractive 
Power,   40,730   pounds. 

These  are  the  first  Pacific  type  locomotives  to  be  used 
on  the  Delaware  and  Hudson  Railroad.  Heavy  passen- 
ger service  on  this  road  was  formerly  handled  by  ten- 
wheel  engines. 

The  Pacific  type  locomotives  have  an  increased  tractive 
power  of  44.0  per  cent  and  an  increased  equivalent  heat- 
ing  surface   of   91.3   per  cent. 

High  sustained  tractive  efforts  demand  ample  boiler 
capacity. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


YB  IRON  AND  STEEL  PRESERVATIVE 


Best    by    Test    on 

All  Classes  of  Metal   Surfaces, 

Structural    Iron    of   Bridges   and    Buildings, 

Bodies   and  Under-frames  of  Steel   Freight   Cars,  etc. 

Yarnall   Paint  Company 


MANUFACTURERS, 


PHILADELPHIA. 


This  Space  Eor  Sale 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


Niles  New  Model  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


WRITE  FOR  CATALOGUE 


NILES- BEMENT- POND  CO. 

Ill  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 
Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are   saving    thousands    of 

Making  Thermit  Weld  Without  Removing         ^oHars    every   year    using 

Frame  Thermit       for     welding 

their    broken    engine    frames    in   place,   and   are   returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage   of   the   great   saving  that  Thermit  can   effect. 

Our   new   pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUNTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

103  Richmond  St.  W.,  Toronto.  Ont.  .329-.j.>3  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  anrt  Trailer  Trucks 


Security 

i    Sectional 

Arch 

Makes    staybolt    inspection 
Saves   flue    troubles. 
Reduces  engine  failures. 
Easy  to  apply  and  remove. 
Small   brick   of   light   w^eigh 
Coois  off  quickly. 
Many  other  good  features. 

easy, 
t. 

tm  CAN  ARCH  1 

COMPAim 

30   Church    Street, 
New  York 

McCormick  Building, 
Chicago 

TI16  56St  StauDoll 

FOR  LOCOMOTIVE  FIREBOXES 
Railroads  Are  Now  Using 

T116  Tate  Flexible  Maijbolt 

At  the  Rate  of 
1,250,000    A    YEAR 

Our  Services  Are  Always 
At    Your    Command 

FLMNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

3.  E.  D.  Stafford,       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


This  Space  ror  Sale 


HUNT-SPILLER  IRON 

STRENGTH  AND  WEARIXG  QUALITIES 

THAT   ARE   ABSOLUTELY   XECESS.vi<V    I\ 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

-Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales   Manager. 


OFFICE    AND    WORKS 
383     DORCHESTER     AVENUE 
SO.     BOSTON,     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured   for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLFABLF  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADK. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 
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Union  Spring  &  Manufacturing  Co. 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

First  National  Bank  BIdg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 


OF 


The  Railway  Club  of  Pittsburgh 


Organized    October   18,    1901. 


Published   monthly,    except    June,    July    and    August,   by    The    Railway    Club   of    Pitts- 
burgh, J.    D.  Anderson,   Secretary.   General   Offices,   Penna.   R.   R.,   Pittsburgh,  Pa. 

Entered  as  Secoml  ('  ass  flatter  February  6,  1015,  at  the  Post.inice  at  Pittsburgh 
under  tlie  Act  of  Mareh  -i.  IhT'.k 

Vol. XIV.  Pittsburgh.  Pa..  May  28,   1915.  ^^Pe^Sp"^ 

OFFICERS    FOR    1914—1915 
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F.   M.   McXULTY, 
Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R., 
Pittsburgh,    Pa. 
First    Vice    President  Second    Vice    President 

J.    G.    CODE,  H.    H.    MAXFIELD 

General    Manager,   W.   P.   T.   R.    R..  Master  Mechanic,   P    R  'r 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

^..  .  ^J-B.    ANDERSON,  F.    H.    STARK, 

Chief  Clerk,  Supt.  M.   P.,   P.   R.   R.,  GenU  Supt.  Montour  E    Pv. 
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L.   H.  TURNER,  D.   J.    REDDING, 

Supt.   M.   P.,  P.   &  L.    E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L    ERR 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F    R.    McFEATTERS,  A.    G.    MITCHELL, 

Supt.    Union    R.    R.,  Supt.   Monon.    Div.,    P    R    R 
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Finance   Committee 
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President,  Pgh.  Spring  &  Steel  Co..  Purchasing  Agent,  P.  &  L    E   R   R 

Pittsburgh,    Pa.  Pittsburgh,    Pa.  '       ' 

C.     E.^  POSTLETHWAITE,  A.   L.   HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Genl.  Mgr.,  W.  A.  B    Co 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Tra!'fic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  A.    STUCKI. 

Manager,    Jos.    Dixon    Crucible    Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,  'Pa 

CHAS.    A.    LINDSTROM,  O.    S.    PULLIAM, 

Asst.    to   President,    Pressed   Steel   Car   Co.,     Secretary,    Pittsburgh    Steel    Fdy     Co 
Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.  DAMBACH,  FRANK   T.    LANAHAN 

Supt.    W.    P.   T.    R.   R.,  President,    Fort   Pitt  Malleable   Iron    Co 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 

HARRY   HOWE, 
Insp'r.  Castings,  Pressed  Steel  Car  Co., 
McKees   Rocks,    Pa. 
Entertainment     Committee 
STEPHEN   C.   MASON,  R.    H.    BLACKALL, 

Secy.,    The    McConway   &   Torley   Co.,  Railway    Supplies 

Pittsburgh,    Pa.  Pittsburgh,    Pa.  ' 

D.    H.    AMSBARY, 
Dist,    Manager,    Dearborn   Chemical    Co., 
Pittsburgh,    Pa. 
Past    Presidents 

l  H.  ^i^SR^Jl'^LL October,  1901,  to  October,  1903 

L-    H.   TURN  ER November,  1903,   to   October,  1905. 

•  w    w    ws^ii^i November.   ]90o,  to   October,  1907. 

S-   W.   WATTS    November,  1907,  to  April.   1908. 

V    P    Vr  ??Ax^i--Tii November,  1908,  to   October,  1910. 

F-   R-   ^I,'lPl^^^^lT^^^ November,  1910,  to  October,   1912 

A.    G.   MITCHELL November,  1912,  to   October,  1914 

Ueceased. 


Meetings   held  fourth   Friday  of  each  month,   except   June,  July  and   August. 


PROCEEDINGS  OF  MEETING, 
MAY  28,  1915. 

The  meeting  was  called  to  order  at  the  Monongahela  House 
on  Friday,  ^lay  28,  191 5.  at  8  o'clock.  P.  M.  by  President  F.  M. 
McNulty. 

The  following  gentlemen  registered  :  .     a  ■ 


ME^IBERS. 


Allison,  John 
Amend,  George  F. 
Anderson,  A.  E. 
Anderson,  J.  B. 
Antes,  E.  L. 
Austin,  F.  S. 
L5abcock,  F.  H. 
Barth,  J.  W. 
Battinhouse,  J. 
Bloom,  C.  W. 
Boehm.L.  M. 
Bond,  W.  W. 
Bover,  Chas.  E. 
Bradley,  W.  C. 
Brandt,  E.  K. 
Brantlinger,  J.  H. 
Brewer,  W.  A. 
Brosemann,  W. 
Buffington,  W.  P. 
Burket,  C.  W. 
Butler,  W.  J. 
Caine,  C.  D. 
Calvin,  A.  \\\ 
Carrol,  F.  E. 
Cartee,  W.  R. 
Cassidav,  C.  R. 
Cato,  J.'R. 
Chapman,  B.  D. 
Chester,  C.  J. 
Cline,  W.  A. 
Code,  J.  G. 
Conner,  W.  P. 
Cooper,  F.  E. 
Cooper,  Wm.  M. 
Cornelius,  R.  D. 
Courtney,  D.  C. 
Cotton,  A.  C. 


Croft,  E.  P. 
Ciumingham,  R.  I. 
Curtis,  Wm.  R. 
Dambach,  C.  O. 
Dan  forth.  G.  H. 
Deem,  G.  ]\I. 
Detwiler,  U.  G. 
Dickson,  F.  W. 
Dillon,  S. 
Dudley,  S.  W. 
Dvgert,  H.  B. 
Dygert,  W.  B. 
Edwards,  W.  A. 
Emery,  E. 
Endsley,  L.  E. 
Evans.  T.  J. 
Farquhar.  E.  C. 
Felton.  F.  J. 
Frazier.  E.  L.  Tr. 
Fulton.  A.  AI. " 
Gross.  C.  H. 
Guav.  T.  W. 
Heird.'G.  W. 
Hill.  T.  F. 
Howe.  D.  ^I. 
Howe.  H. 
Huchel.  E.  W. 
Huchel.  H.  G. 
Hudson.  W.  L. 
Hunter.  J.  A. 
FTyndman.  F.  T. 
Tames.  J.  IT. 
Kelly.  H.  B. 
Knickerbocker,  A.  C. 
Knight.  E.  A. 
Koch,  Felix 
Koch.  H.  T. 
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Kuninier,  Joseph  H. 
Lannini;'.  C.  S. 
Lanning',  J.  F. 
Lansbury,  W.  B. 
Laughner.  C.  L. 
Lehr.  H.  VV. 
Lindstrom,  Chas.  A. 
Lobez.  P.  L. 
Long.  R.  M. 
Lo\v,  T.  R 
I.yle,  b.  ( ). 
Lynn,  Samue'. 
]\Iarcus,  M. 
^larshall,  W.  T. 
McCaiilev,  Wm. 
McXultv,  F.  M. 
Neal.  J.'T. 
Xeweil,  E.  W. 
Xewburn,  T.  W. 
Page,  A.  Jr. 
Painter.  Joseph 
Parke,  F.  H. 
Patterson,  J.  E. 
Phillips.  Eee 
Richardson,  L. 
Hichardson,  W.  P. 
rRichers,  G.  J. 
Revmer.  C.  H. 
Ritts.  W.  H. 
Pimser,  K.  W. 
Saints,  C.  A. 
Schaich,  W.  L. 


Schauer,  A.  J. 
Schultz,  G.  H. 
Shancr,  E.  L. 
Shaw,  II.  D. 
Seevvald,  J.H. 
Shadle.  C.  S. 
Smith,  F.  C. 
Smith,  J.  H. 
Smoot,  W.  D. 
Snvder,  |.  R. 
Stafiford",  S.  G. 
Stark.  F.  H. 
Stitcki,  A. 
Suckfield.  G.  A. 
Tavlor.  F.  C. 
Taylor.  H.  G. 
Thomas,  J.  H. 
Toomev.  T.  J. 
Towson.  T.  W. 
Trappe.  W.  C. 
Travis.  J.  H. 
Turner.  Walter  V. 
V'owinkel.  F.  F. 
Wagner.  G.  R. 
Wardale.  N.  H. 
Warne.  T-  C. 
Watkins.  G.  H. 
White.  F.  L. 
Williamson.  J.  A. 
Woermlev,  H.  F, 
Wood.V.'V. 
Wyke,  J.  W. 


VISITORS. 


Beaton,  S.  A. 
Beeken,  A.  D.  Jr. 
Boetcker.  Wm.  J.  H. 
Bourne.  G.  T. 
Brandt.  E.  C. 
Bryan.  J-  H. 
-Calloway.  B.  G. 
Cassidv.  E.  A. 
Cato.  W.  C. 
Chiiptal.  W.  A. 
Cox,  E.  M. 
Cox,  T.  M. 
Coyne,  J. 


Cunningham.  C. 
Ennick.^H.  M. 
Fisher,  H.  L. 
Foulk,  E.  A. 
Geyer,  A.  M. 
Gettinger,  R.  F. 
Gowland,  S.  I. 
Grieve,  R.  E. 
Henrv,  C.  O. 
Herr.  E.  M.    . 
Johnstown.  W.  R. 
Tudd.  W.  M. 
Kelleker,  Jas. 
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King,  S.  A.  Jr.  Osbourne,  A.  S. 

Larson,  W.  E.  Perry,  J.  H. 

Lamon,  J.  A.  Rodgers,  R.  J. 

Lewis,  R.  A.  Rvde,  H.  H. 

McGee,  Chas.  Snvder,  J.  C. 

McGee,  H.  E.  Stenson,  G.  A. 

Miller,  R.  N.  Stuart,  J.  A. 

Morris,  E.  A.  Thomas,  F.  H. 

O'Neil,  J.  Denny  Wallace,  T-  J. 
Wright,  J.  B. 

The  minutes  of  the  last  meeting  having  been  already  pub- 
lished the  reading  of  the  same  was  dispensed  with. 

The  Secretary  read  the  .following  applications  for  member- 
ship : 

Burson.  H.  W.,  President.  Colonial  Su])ply  Co.,  Pittsburgh,  Pa. 
Rocemmended  by  D.  H.  Amsbary. 

Lacock,  J.  S.,  Salesman,  Allis,  Chalmers  Alanufacturing  Co.,. 
1209  Park  Building,  Pittsburgh,  Pa.  Recommended 
by  John  Pfeil. 

O'Neil, T-  Dennv,  County  Commissioner,  Pittsburgh,  Pa.  Recom- 
mended by  D.  M.  Howe. 

Rose,  A.  J.,  Assistant  Superintendent,  Greenville  Steel  Car  Co., 
74  Harrison  Street,  Greenville,  l''a.  Recommended  by 
F.  W.  Dickinson. 

Wolfe,  L.  L.,  Treasurer,  American  Spiral  Spring  and  Manufac- 
turing Co.,  56th  Street  and  A.  V.  Ry.,  Pittsburgh,  Pa. 
Recommended  by  R.  E.  L.  Bailey. 
PRESIDENT:     As   soon   as   these   applications   have  been 
favorably  passed  upon  by  the  Executive  Committee  the  gentle- 
men will  become  members. 

PRESIDENT:  If  there  is  no  further  business  we  will 
proceed  with  the  paper  of  the  evening.  We  are  to  be  con- 
gratulated in  having  Mr.  E.  M.  Herr,  President  of  the  West- 
inghouse  Electric  &  Manufacturing  Company,  as  the  speaker 
of  the  evening,  who  will  present  to  us  "Some  Important  Devel- 
opments in  Electric  Power." 

MR.  E.  M.  HERR :  Mr.  President  and  Gentlemen  of  The 
Railway  Club  of  Pittsburgh: — It  is,  I  assure  you,  a  very  great 
pleasure  for  me  to  be  here  tonight.     I  regret  that  I   have  not 
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been  able  to  f^'wc  as  nuich  time  to  ihc  preparation  of  this  paper 
as  I  should  have  like  to  do.  I  had  intended  to  have  some  lantern 
slides  to  illustrate  some  of  the  thiui^'s  I  shall  s])eak  about,  b;it 
absence  from  the  city  and  the  pressure  of  other  matters  made  it 
impossible   for  me  to  arranpi'e  for  the  slides  in  time. 

NOTES  ON  ELECTRIC  POWER  DEVELOPMENT. 


Bv   E.   Al.    Hkrk. 
'resident,  W'estiiiijhouse  Electric  &  Alanufacturini'-  Co. 


The  great  develo])ment  of  electric  power  and  its  wide  d'-- 
tribution  and  use  in  all  kinds  of  service  is  largely  due  to  the 
])Ossibility  of  advantageously  concentrating  in  one  Central  Sta- 
tion engines  ])rodncing  economically  enormous  amounts  of  this 
force,  which  is  then  cheaply  and  easily  distributed  over  a  great 
area  and  subdivided  as  minutely  or  in  as  large  (|uantities  as 
desired  without  great  loi-ses. 

Thus  the  ixnver  of  Niagara  Falls  is  distributed  throughout 
lower  Ontario,  Canada,  on  the  west  and  western  and  central 
New  York  State  on  the  east,  over  transmission  lines  extending 
to  Lake  Huron  on  the  west  and  the  City  of  Syracuse,  Xew  York, 
on  the  east,  a  total  spread  of  about  five  hundred  miles. 

Prior  to  the  development  of  the  generation  and  transmis^- 
sion  of  electricit}'  in  large  quantities,  the  ])rime  mover,  then 
consisting  almost  entirelv  of  reciprocating  steam  engines,  had  to 
be  brought  to  its  work  or  the  transmission  of  its  power  by  means 
of  belts  or  shafting  and  gears,  at  best  confined  to  short  dis- 
tances, and  accompanied  by  large  loss  of  power.  In  mill  work 
each  load  had  its  engine  and  the  size  of  the  engine  was,  ot 
course,  limited  to  the  load  available  at  that  particular  place. 

So  also  in  railroading,  each  load  has  its  engine  but  here 
the  amount  of  available  load  is  not  so  much  a  limiting  factor 
of  the  power  of  the  engine  as  is  the  condition  that  each  steam 
locomotive  must  take  with  it  the  boiler  plant,  including  coal 
and  water  which  supplies  it,  and  all  must  be  carried  on  a 
standard  gauge  track.  In  fact,  great  praise  is  due  the  skill  and 
intelligent  engineering  development  worked  out  by  the  loco- 
motive designers  that  so  much  in  the  way  of  powerful  loco- 
motives   has    been    accomplished    with    the    extreme    limitations 
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with  which  they  are  surrounded.  Indeed  the  extent  to  which 
the  power  of  the  steam  locomotive  has  been  developed  is  noth- 
ing short  of  marvelous. 

Due  largely  to  the  wonderful  development  in  the  steam 
turbine  and  its  direct-connected  electric  generator,  and  the  re- 
markably flexible,  efficient  and  easy  distribution  of  electricity, 
we  are  on  the  eve  of  a  notable — in  fact  I  believe  an  epoch-mak- 
ing change  in  the  utilization  of  electric  power. 

First — The  modern  steam  turbo-generator  makes  it  possible 
to  concentrate  enormous  amounts  of  power  generation  in  one 
place. 

Second— This  makes  possible  and  advantageous  very  large 
individual  generating  units.  The  growth  in  the  capacity  of  gen- 
erators has  really  been  enormous,  made  possible  by  the  steam 
turbine. 

Third — Electricity  can  be  transmitted  long  distances  in  large 
or  small  cjuantities  and  its  characteristics  changed  at  will,  all 
with  small  losses  and  at  comparatively  low  cost. 

Previous  to  1900  the  reciprocating  engine  driving  engine 
type  generators  was  used  almost  exclusively — some  tremendous 
units  from  the  physical  standpoint  being  used,  as  for  instance 
the  7000  K.  W.  engine  type  generators  installed  by  the  Inter- 
borough  Company  of  New  York  for  operation  of  the  Elevated 
Railway  trains.  The  generators,  connected  directly  to  huge 
Corliss  type  engines,  were  forty-three  feet  high  and  compelled 
the  Westinghouse  Electric  &  Manufacturing  Company,  who 
built  them,  to  install  in  a  new  shop  a  traveling  crane  set  un- 
usually high  to  handle  them.  In  order  that  they  could  be  ship- 
ped, these  machines  were  so  designed  that  they  could  be  divided 
into  several  parts,  each  the  limit  of  transportation  on  a  large 
capacity  freight  car. 

About  this  time  steam  turbines  began  to  make  headway  as 
prime  movers.  I  happened  then  to  be  in  charge  of  the  Works 
of  the  Westinghouse  Air  Brake  Company  at  Wilmerding  and 
had  the  privilege  of  purchasing  and  installing  in  the  jMDwer 
house  of  the  Company  the  very  first  direct  connected  turbo- 
generator ever  installed  in  this  countrv.  This  machine  was  of 
500  H.  P.,  built  by  the  Westinghouse  Machine  Company,  and 
is  still  in  service.' 

The    Westinghouse    Machine    Companv    and    the    Westing- 

260 


house  I^lt'ctric  cK:  Manufacturing-  Company  were  the  pioneers  in 
the  field  of  (hrect  connected  turho-i;enerator  manufacture  and 
development  in  the  L'nited  States  and  it  was  very  larj^^ely  throuc^h 
the  lemarkahh-  \-i;4"or()us  ex])loitati()n  and  improvement  of  this 
machine  1)\-  the  eminen.t  founder  of  the  Westin^^house  industries 
— Air.  George  Westiui^house — that  the  progress  seen  today  was 
made  possible. 

Soon  looo  to  3000  K.  W.  machines  were  developed  and 
even  sizes  up  to  5000  K.  W.  but  this  was  then  looked  upon  as 
extremely  large  and  perhaps  an  abnormal  size. 

In  the  development  of  these  turbo-generator  units  previous 
experience  in  the  construction  of  engines  and  generators  was 
set  aside  and  designers  had  to  grope  their  way  along  until  they 
could  accuniulate  enough  experience  to  undertake  bigger  things. 

The  advance  was  steady  and  continuous  so  that  by  1906 
units  of  capacities  equal  to  the  largest  engine  type  generators 
had  already  been  built. 

With  increased  experience  the  advance  in  size  has  con- 
tinued until  at  the  present  time  units  of  30,000  to  35,000  K.  W. 
are  in  operation  and  even  much  larger  sizes,  up  to  50,000  or 
60,000  K.  W.,  are  contemplated.  Apparently  the  upper  limit 
will  depend  upon  the  total  concentration  of  power  permissible 
in  single  units. 

Increase  in  the  size  of  power  generating  stations  has  kept 
pace  with  or  gone  beyond  the  increase  of  power  in  individual 
generating  units.  The  capacity  of  steam  boilers  with  modern 
stokers  and  forced  draft  has  been  wonderfully  increased  while 
the  efTficiency  of  the  turbine  has  also  been  raised  greatly  by  the 
use  of  highly  superheated  high  pressure  steam  and  the  modern 
very  high  vacuum  condenser. 

All  of  this  development  has  led  to  the  reconstruction  of 
power  stations  equipped  with  machinery  still  not  old  and  in 
condition  as  good  as  new.  Thus  four  of  the  large  Interborough 
7000  K.  W.  engine  type  units,  above  referred  to,  still  as  good 
as  new,  have  recently  been  replaced  by  three  30,000  K.  W.  turbo 
generator  units.  These  new  units  produce  electrical  power  with 
a  steam  consumption  of  8  pounds  per  H.  P.  hour  against  about 
13  pounds  per  H.  P.  hour  for  the  old  units  with  reciprocating 
engines — that  is,  90,000  K.  W.  of  engine  and  generator  capacity 
goes  into  the  space  occupied  formerly  by  28,000  K.  W.  and  by 
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Westinghouse  Turbo-Generators,  With    an   Aggregate    Capacity    of    100,000 
Kw.,  in  the  Kent  Avenue  Station  of  the  Brooklyn  Rapid  Transit  Co. 


the  use  of  new  stokers,  some  changes  in  draft  and  the  addition 
of  superheaters,  the  same  boilers  furnish  steam  for  90,000  K.  W. 
that  formerly  supplied  but  28,000  K.  W.  This  enables  over  three 
times  the  aiucnuit  of  power  to  be  generated  in  the  same  space 
and  at  a  very  much  lower  cost. 

A\'e.  therefore,  see  that  at  least  two  great  gains  have  re- 
sulted from  increased  size  of  power  stations — viz.  improved 
efficiency  and  increased  capacity.  But  this  is  not  all.  Improve- 
ment in  load  factor  has  also  resulted..  This  results  from  the  in- 
crease in  the  diversity  of  service,  making  it  possible  to  deliver 
a  much  greater  total  output  with  a  given  peak  capacity. 

The  effect  of  improvement  in  load  factor  is  cumulative, 
for  not  only  the  improved  economy  enables  rates  to  be  reduced 
but  this  reduction  in  rates  increases  the  sale  of  power,  again 
bettering  the  load  and  load  factor  and  making  still  larger  gen- 
erating units  possible  with  further  increase  in  economies,  etc. 

Large  stations  can  handle  service  which  is  impracticable 
for  smaller  stations,  thus  fluctuating  loads  too  large  for  a  small 
station  may  be  entirely  practicable  when  the  station  capacity 
is  amply  large.  Steel  mill  electrifications,  with  their  large  motor 
units  and  more  or  less  sudden  changes  in  load,  may  be  and  are 
handled  by  a  large  power  station. 

The  growth  in  size  of  electric  power  stations  results  not 
only  in  economy  in  their  operation  but  also  leads  to  the  develop- 
ment and  use  of  protective  and  safe-guarding  apparatus.  Many 
new  problems  in  the  control  of  the  enormous  amounts  of  energy 
distributed  have  arisen,  as  well  as  other  problems  in  the  safe- 
guarding and  protecting  of  the  generating,  regulating  and  dis- 
tributing apparatus  used.  Thus  a  short  circuit  on  a  100,000 
K.  W.  power  station  may  bring  about  conditions  so  severe  as 
to  be  beyond  the  limitations  of  any  known  switching  or  pro- 
tective apparatus.  Such  a  short  circuit  for  a  moment  may  cor- 
respond to  millions  of  horse  power.  Engines  and  generators 
may  be  wrecked,  switchboards  ruined,  disastrous  fires  started 
and  cables  and  feeders  burnt.  In  order  to  prevent  such  occur- 
rences, protective  apparatus  had  to  be  and  was  developed  to 
more  than  keep  pace  with  that  of  power  machiner}-  so  that  now 
in  a  large  station  very  large  amounts  of  money  may  be  expended 
in  protective  apparatus,  normally  inert  but  which  comes  into 
action  when  danger  threatens. 
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The  development  and  perfection  of  the  modern  large  power 
plant  mcreases  enormously  the  advantages  in  the  electrification 
of  railroads. 

The  advantages  and  consequent  progress  in  railway  electri- 
fication are  the  second  epoch-making  development  which  is  upon 
us  and  will  be  carried  out  as  soon  as  financial  conditions  war- 
rant. Before  discussing  this,  however,  just  a  word  about  two 
fields  of  activity  which  cheaper  electricity  and  its  production  in 
large  cjuantities  enables  us  to  occupy — viz. 

First — The  reduction  of  certain  metals  from  their  ores, 
either  wholly  or  in  part,  as  for  example  the  production  of 
aluminum  and  largely  the  refining  of  the  high  grade  of  copper 
known  as  electrolytic  copper. 

Second — The  great  and  growing  electro-chemical  industry. 
A  remarkable  example  of  this  art  is  the  fixation  of  the  nitrogen 
in  the  air,  thus  producing  an  extremely  valuable  fertilizer.  As 
air  is  everywhere  obtainable,  this  method  enables  enormous 
natural  sources  of  power  located  in  inaccessible  places  to  be 
commercially  utilized.  The  Rjukanfos  plants  in  Norway,  located 
where  practically  no  electrical  power  is  used  for  other  purposes, 
have  installed  175,000  KA'A.  of  generating  apparatus  in  one 
plant  and  170,000  KA'A.  in  another — a  total  of  345.000  KVA — 
all  devoted  entirely  to  the  fixation  of  nitrogen  and  its  conversion 
into  fertilizer.  Very  large  installations  of  this  kind  have  been 
projected  in  North  America,  one  of  which  provides  a  total 
capacity  of  over  500,000  K\'A.  It  would  thus  appear  that  such 
plants  may  and  probably  will  eventually  far  outstrip  those  for 
any  other  class  of  electrical  service. 

The  use  of  electrical  energy  for  heating  in  industrial  pro- 
cesses such  as  the  melting  and  refining  of  steel  and  for  welding 
and  forging  operations  is  already,  although  in  its  infancy,  mak- 
ing good  progress. 

To  return  to  the  Electrification  of  Railways.  This  is  no 
longer  an  experiment  nor  even  in  its  infancy  for  much  experi- 
ence has  been  had  and  progress  made  in  the  ten  years  during 
which  electrified  steam  railroads  have  been  in  actual  operation. 
Fortunately,  too.  for  this  development,  the  installations  first 
made  were  not  all  along  similar  lines,  or,  as  it  is  usually  stated, 
by  the  same  system. 

Originally   it   was   thought   electrification   would   be   carried 
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out  bv  cither  of  two  systems — the  600  to  700  volt  direct  cur- 
rent third  rail  or  the  high  tensiou  single-phase  alternating  cur- 
rent with  overhead  distrihution.  Ex])erience  has  shown  that  the 
kind  of  current  used  and  system  of  distribution  employed  are 
really  engineering  problems  to  be  worked  out  by  a  careful  study 
of  each  case  and  that  each  kind  of  current,  whether  D.  C.  or 
A.  C,  can  advantageously  be  used  in  a  variety  of  voltages  and 
if  A.  C.  either  single  or  three  phase. 

Tt  is  fortunate  that  later  developments  indicate  that  the 
character  of  the  contact  device  from  which  current  is  collected 
by  the  electric  locomotive  or  motor  car  in  main  line  service  is 
now  the  same,  regardless  of  whether  the  motors  are  direct  or 
alternating  current  motors,  or  whether,  if  alternating,  they  are 
single  phase  or  three  phase  induction  type.  This  brings  about 
a  strong  tendency  to  a  standard  and  uniform  design  of  exactly 
that  part  of  the  electric  system  that  must  be  standard  to  inter- 
change traffic  with  the  least  confusion  and  expense.  Thus  the 
Pennsylvania  Railroad  uses  11,000  volt  single-phase  current  in 
the  electrified  zone  in  and  about  the  Philadelphia  Terminals. 
For  heavy  mountain  grade  service  the  Xorfolk  &  Western  Rail- 
road found  three-phase  alternating  current  induction  motors  on 
their  electric  locomotives  best  suited  to  their  requirements.  The 
overhead  distribution  with  single-phase  11,000  volt  current  is 
used  on  the  Xorfolk  &  Western  Railroad  exactly  the  same  as 
on  the  Pennsylvania  Railroad.  This  current,  by  means  of  a 
phase  splitter  on  the  locomotive,  is  converted  into  three-phase 
current  and  thus  operates  the  three-phase  induction  motors  on 
the  locomotives.  Should  this  system  be  hereafter  decided  to 
be  best  adapted  to  the  niountain  division  of  the  Pennsylvania 
Railroad  and  the  electrification  at  Philadelphia  extended  this 
far,  no  confusion  will  result  as  the  single-phase  and  three-phase 
locomotives  are  both  supplied  with  the  same  kind  of  current 
and  voltage.  When  the  mercurv  arc  rectifier  becomes  com- 
mercial for  large  powers,  direct  current  motors  can  also  be  used 
with  the  same  distribution  and  contact  system,  thus  making  all 
three  kinds  of  locomotives  operative  under  the  same  overhead 
system. 

,  By  far  the  most  extensive  main  line  electrification  thus  far 
in  the  world  is  that  of  the  New  York,  Xew  Haven  and  Hartford 
Railroad.     It  has  now  installed  loi  locomotives  of  all  kinds  and 
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69  multiple  unit  cars.  It  has  upwards  of  500  miles  of  track 
electritied,  including  its  Harlem  Division  Yards,  among  the 
largest  freight  yards  in  the  world.  Its  electric  locomotive  equip- 
ment includes  high  speed  locomotives  for  passenger  service, 
large  locomotives  designed  either  for  heavy  freight  or  very 
heavv  express  passenger  ."■••ervice  and  many  slow  speed  switch- 
ing locomotives  especially  designed  for  that  service  with  control 
so  nicely  regulated  that  damage  to  cars  and  lading  in  switching 
service  has  Ijeen  remarkal)l_\'  reduced. 

The  latest  completed  electritication  is  tliat  of  the  Norfolk 
and  Western  Raih.va}'.  This  ditl'ers  iron-;  the  New  Haven  in 
being  a  mountain  grade  electrification  for  handling  very  heavy 
freight  service  on  such  grades  almost  exclusively.  Here  the 
locomotives  are  of  verv  large  capacity — in  fact  they  are  the 
largest  locomotives,  from  the  point  of  horsepower  capacity, 
Avhich  have  yet  been  built — either  steam  or  electric. 

In  hauling  the  regular  trains  of  3250  tons  on  the  Elkhorn 
giade  of  the  Norfolk  and  Western  Railway,  which  two  of  these 
engines — one  at  tiie  head  and  one  at  the  rear — handle,  each 
develops  in  starting  exceeding  6o(^o  H.  P.  and  about  3500  H.  P. 
continually  up  this  grade,  hauling  this  load  fourteen  miles  per 
liour  or  at  just  double  the  speed  possible  with  three  ?ilallct  steam 
compounds  formerly  used.  On  four-tenths  per  cent  grade  these 
electric  locomotives  will  develop  at  28  miles  per  hour  4000  H.  P. 
and  again  exceed  Tiooo  PI.  P.  in  starting  and  accelerating. 

This  electrification  is  conspicuous  in  being  the  first  in  this 
country  arranged  to  utilize  the  energv  in  the  descending  train 
to  assist  in  hauling  those  ascending  the  grade.  The  character- 
istics of  the  motors  on  these  locomotives  are  such  that  they 
automatically  hold  the  irain  descending  at  almost  exactly  the 
speed  at  which  they  ascend  the  grade.  This  not  only  avoids 
the  necessity  of  controlling  the  descending  train  by  brakes  but 
returns  a  considerable  portion  of  the  energy  to  the  line. 

Large  as  arc  these  Norfolk  and  Western  electric  locomo- 
tives, very  much  larger  ones  have  been  designed  and  will  prob- 
ably soon  be  built  and  put  in  service.  Electric  locomotives  of 
50CO  or  6000  IT.  P.  and  even  considerably  more  can  be  con- 
structed wdien  required. 

Another  very  notable  main  line  railroad  electrification  is 
that  of  the  Chicago,  Milwaukee  and   St.  Paul,  projected   for  a 
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distance  of  over  400  miles  and  of  which  about  one-half  is  actually 
under  construction.  In  this  electrification  direct  current  of  3000 
volts  will  be  used,  distributed  from  an  overhead  catenary  con- 
tact line  very  similar  to  the  iiooo  volt  single  phase  contact 
lines.  This  electrification  includes  that  portion  of  the  Chicago, 
Milwaukee  and  St.  Paul  R.  R.  main  line  which  crosses  both 
the  main  range  of  the  Rocky  Mountains  and  the  Wind  River 
Range  just  east  of  the  main  range.  The  line  is  all  single  track 
with  comparatively  light  traffic  but  will  be  equipped  with  electric 
locomotives  of  about  3000  H.  P.  each  of  which  twenty-one 
engines  for  freight  and  passenger  service  are  under  construc- 
tion. 

Among  the  other  large  users  of  electric  power  are  the 
modern  steel  mills.  Mere  very  large  motors  are  used.  Where 
ordinary  mills  use  aiotor^  of  hnnsircds  of  horsepower,  steel  mills 
require  them  of  thousavid?  of  horsepower.  ^Motors  have  been 
installed  in  some  mills  which  can  develop  8000  to  TO.ooo  H.  P. 
for  hours  at  a  time  In  some  cases  these  motors  are  designed 
to  take  swings  of  from  10.000  to  20.000  H.  P.  for  short  periods 
and  can  reverse  from  full  speed  in  one  direction  to  full  speed 
in  the  opposite  in  from  five  to  ten  seconds. 

The  induction  motor  has  not  itself  the  ideal  characteristics 
for  n-iany  kinds  of  steel  mill  work  but  its  adaptability  for  large 
units  appears  to  outweigh  all  disadvantages  in  most  cases.     In 


Westinghcuse  Motor  Generator  Set    Installed    in     the     Plant    of    the 
HHnois  Steel  Co.    Maximum  Capacity  6500  Kw. 
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the  reversino-  mill  its  disadvantaj^vs  ontweis^h  its  advantages  so 
that  here  it  is  simply  used  as  a  ])rinie  mover  for  operating  more 
suitable  types  of  generators  and  motors.  In  this  case  the  induc- 
tion motor  drives  a  large  I^.  C.  generator,  together  with  a  f3y 
wheel  attached  to  it  for  carrying  the  Rnctuations  in  load.  This 
D.  C.  generator  operates  the  roll  motors. 

The  regulating  properties  of  this  combination  are  such  that 
while  the  power  for  driving  and  reversing  the  rolls  may  vary 
from  nothing  to  10,000  or  even  20.000  H.  P.,  the  induction 
motor  driving  the  set  will  take  up  an  approximately  constant 
load  from  the  supply  system. 

At  light  load  the  induction  motor  develops  power  which  is 
stored  in  the  fly  wheel  by  speeding  it  up,  while  at  peak  load 
the  fly  wheel  gives  up  this  stored  energy  in  parallel  with  the 
driving  motor.  Thus  this  reversing  mill  work,  while  extremely 
violent  in  itself,  yet  represents  a  fairly  easy  load  for  the  power 
plant. 

The  third  epoch-making  electrical  development  now  on  the 
€ve  of  general  exploitation  is  the  electric  propulsion  of  steam- 
ships. The  advantage  of  driving  ships  electrically  arises  chiefly 
through  the  large  amount  of  power  required  to  propel  the 
enormous  vessels  now  in  general  use  both  in  the  Navy  and  the 
general  Merchant  Marine.  It  will  be  seen,  however,  that  this 
field  is  by  no  means  limited  to  the  large  vesels  but  also  has  its 
application  in  those  of  moderate  size.  In  large  vessels  so  much 
power  is  required  that  the  engines  and  boilers  constitute  a  power 
plant  of  great  size.  For  example,  the  larger  war  ships  of  the 
Navy  require  about  30,000  H.  P.  while  some  of  the  transatlantic 
liners  in  express  service  carry  from  80,000  to  120,000  H.  P., 
a  new  liner  already  designed  and  ready  for  construction  being 
arranged  for  180,000  H.  P. 

The  advantage  of  driving  such  ships  bv  means  of  electric 
motors  arises  from  the  much  greater  steam  economy  of  the  high 
speed  steam  turbine,  direct  connected  to  an  electric  generator, 
and  at  the  same  time  the  very  decided  decrease  in  w^eight  per 
"horsepower  and  consequently  the  space  required  for  such  ma- 
chines when  compared  either  with  reciprocating  engines  or  steam 
turbines,  direct  connected  to  the  screw  propeller  which  neces- 
sarily must  be  run  at  a  determined  and  relatively  very  low  speed. 
Not  only  is  much  weight  and  space  saved  in  the  engines,  gen- 
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erators  and  motors  thcmselvts,  but  their  much  hi^dicr  fuel  ef- 
ficiency enables  fewer  lioih^s  to  be  installed  anci  for  a  gi\x'n 
steaming'  radius  sn sailer  coal  bimkers  and  less  coal,  all  increas- 
ing the  freight  or  passenger  carrying  capacity,  if  a  liner,  or 
enlarging  the  armament  or  armor  ])ossible  and  increasing  the 
steaming  radius  of  the  vesesl,  if  a  man-of-war.  Not  onlv  this 
but  a  most  important  advantage  ir.  naval  vessels  electricallv 
driven  comes  from  their  superior  maneuvering  power.  The 
electric  motor  has  the  advantage  over  the  direct  driven  screw 
propeller  in  the  quick  reversal  possible  for  this  can  be  accom- 
])lished  with  full  power  and  without  reversing  the  prime  mover. 

In  flexibility  of  operation  and  installation,  the  electric  drive 
also  has  a  decided  advantage  for  there  is  no  fixed  relation  be- 
tween the  number  of  generating  units  and  engines  and  the  num- 
ber of  propeller  shafts.  For  high  speeds  all  the  engines  and 
generators  may  be  used  while  for  slow  speeds  ])art  of  them  can 
be  shut  down,  thus  operating  the  remainder  at  ])ro])ortionally 
larger  loads  and  consequent  better  efficiency.  Again,  the  gen- 
erating plant  can  be  placed  in  any  desired  location  witliout 
regard  to  the  position  of  the  propeller  shafts. 

On  slow  speed  boats  with  smaller  amounts  of  power  re- 
quired, the  electric  drive  with  steam'  turbo  generators  loses  some 
of  its  advantages.  Here  the  steam  turbine  of  high  speed,  good 
economy  and  light  weight  may  be  more  advantageouslv  geared 
to  the  propeller  shaft. 

The  invention  and  development  of  the  ]\Ielville-McAlpine 
Reduction  Gear  made  possible  reductions  in  speed  through 
direct-connected  gear  and  pinion  with  single  reduction  from  five 
to  one  to  tw^enty  to  one  and  with  double  reduction  from  fifteen 
to  one  to  one  hundred  to  one  and  is  capable  of  transmitting 
powers  up  to  20,000  H.  P. 

Prior  to  development  of  the  ]\Ielville-]\IcAlpine  gear  the  use 
of  gearing  with  high  speed  turbines  was  limited  to  small  powers, 
enabling  this  method  to  be  considered  on  only  about  three  per- 
cent of  the  vessels  in  the  Merchant  Marine.  Removing  this 
limitation,  which  the  Melville-AlcAlpine  invention  does,  opens 
practically  the  entire  marine  field  for  the  high  speed  turbine, 
either  geared  or  connected  electrically  to  the  screw  propeller 
shaft. 

The  advantages  of   oil   engines   of  the  Diesel  type  in   this 
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ticUi  niiist  not  be  dxerlookcd  for  here  aj^ain  the  electric  drive 
becomes  attractive  and  advantai^eous.  The  Diesel  type  engine 
and  i^enerator.  re(|uirint;-  only  oil  for  fuel,  at  once  eliminates  the 
si)ace  occu])ied  and  weight  of  boilers  and  coal,  to  say  nothing 
of  con<lensers.  ])um])s  and  other  auxiliaries  incident  to  boiler 
and  condenser  installations.  These  engines,  for  the  greatest 
economy  and  lightest  weight,  must  run  at  s])eeds  too  high  to 
admit  of  direct  coiuiection  to  the  propeller  shaft.  Oil  engines 
with  large  cylinders  are  not  only  heavy  and  cumbersome  but 
do  not  give  as  good  remits  as  smaller  higher  speed  engines.  It 
thus  becomes  advantageous  to  divide  the  engines  into  a  number 
of  units.  These  units,  however,  manv  of  whatever  size  or 
wherever  located  in  the  vessel,  when  supplied  with  direct  con- 
nected generators,  are  easily  tied  together  electrically  and 
handled  as  a  unit  or  divided  as  desired  to  actuate  suitable  motors 
on  the  propeller  shafts. 

It  is  thus  easy  to  understand  the  wonderful  flexibility  and 
simplicity  which  the  use  of  electricity  as  a  means  of  transmitting 
power  efifccts  in  this  kind  of  an  installation,  making  easv  of 
accomplishment  an  otherwise  impossible  problem. 

This  review  shows  the  paramount  advantage  of  the  high 
speed  engine — either  steam  turbine  or  of  the  internal  combus- 
tion type.  These  very  efficient  prime  movers  could,  however, 
not  be  utilized  were  we  not  able  to  convert  efficiently  their 
mechanical  power  into  electricity  which,  by  virtue  of  the  wonder- 
ful property  possessed  by  it  alone  of  coupling  or  tying  together 
any  number  of  generating  units,  however  located,  and  trans- 
mitting their  combined  energy  over  long  or  short  distances  with 
almost  negligible  losses,  may  finally,  after  wdiatever  subdivision 
is  desired,  with  great  efficiency  again  be  changed  to  any  form 
of  energy  desired  for  the  benefit  or  comfort  of  man  ;  thus  giving' 
him  at  will  light,  heat,  chemical  energy  or  mechanical  power. 

In  conclusion,  owing  to  the  great  advantage  of  the  use  of 
large  turbo-generator  units  and  their  concentration  into  Central 
Stations  of  very  large  size,  we  shall  see  a  rapid  extension  of 
the  application  of  electric  power  to  all  advantageous  used  and 
especially  to  the  electrification  of  railroads.  We  are  also  enter- 
ing upon  an  epoch-making  change  to  the  electric  propulsion  of 
steamships,  both  merchant  and  naval. 

271 


PRESIDEXT:  The  subject  is  now  open  for  general  dis- 
cussion.    Mr.  Stucki,  nia\'  we  hear  from  you? 

MR.  A.  STLXKI :  1  do  not  see  why  the  President  should 
pick  on  me.  The  reason  ]  came  over  tonight  was  because  I 
•expected  an  unusually  good  paper  and  we  certainly  got  it. 

I  noticed  that  Mr.  Herr  said  he  did  not  have  much  time 
to  prepare  the  paper  and  this  is  undoubtedly  the  reason  he  didn't 
prepare  a  few  lantern  slides  to  show  the  thin^rs  he  was  telling 
us  about.  Therefore,  if  not  asking  too  much.  I  would  suggest 
that  a  few  slides  be  added  when  the  paper  is  being  printed,  so 
as  to  make  it  that  much  more  comprehensive.  A  turbo-generator, 
an  electric  lomotive  and  the  arrangement  of  motors,  flywheels 
and  generators  for  severe  rolling  mill  conditions  would  possibly 
he  sufficient. 

I  was  especiallv  much  interested  in  wdiat  was  done  on  the 
Norfolk  &  Western  and  in  railroading  in  general.  We  all  re- 
member verv  well  the  time  when  cables  were  in  vogue.  It  was 
considered  a  great  advantage  that  the  car  going  down  a  hill  was 
pulling  on  the  cable,  helping  thereby  the  other  car  which  was 
going  up  the  hill,  and  conditions  from  a  power  standpoint  were 
pretty  nearly  ideal  had  it  not  been  for  the  tremendous  friction 
caused  by  dragging  miles  of  these  heavy  cables  over  hills  and 
around  corners.  Now  it  looks  very  much  to  me  as  if  we  have 
come  back  to  the  cable  road  without  the  friction. 

MR.  A.  E.  ANDERSON :  About  ten  years  ago  at  a 
meeting  of  the  Engineers'  Society  I  remember  that  this  same 
subject,  substantially,  was  presented,  and  in  the  discussion  of 
the  paper  a  gentleman,  and  I  think  he  was  a  Westinghouse  man 
at  that  said  that  in  ten  years  the  steam  locomotive  would  only 
be  visible  in  museums.  Since  that  time,  and  during  these  ten 
years,  as  the  speaker  has  said_,  the  locomotive  has  been  practi- 
cally revolutionized,  and  what  would  have  been  unbelievable 
ten  years  ago  is  being  accomplished  every  day.  Also  the  elec- 
tric world  has  been  practically  revolutionized.  I  was  hoping 
the  speaker  would  go  a  little  farther  in  his  remarks  on  this  race 
between  steam  and  electricity  and  give  us  a  comparison  of  this 
race  between  these  two  branches  of  transportation  engineering. 
It  was  the  prophecy  at  that  time  that  electric  transportation 
would  drive  the  steam  transportation  off  the  rails,  whereas  the 
fact   is  that   the  locomotive   is   fairly  holding  its  own  and  in  a 
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good  many  respects  it  is  a  question  whether  electricity  will  ever 
drive  it  off  the  rails.  For  the  bi^^  improvement  they  are  work- 
ing out  now  is  the  problem  of  using-  powdered  coal  in  the  loco- 
motive, which  will  improve  the  utilization  of  the  heat  units  of 
the  coal  in  a  way  that  has  never  been  done  before.  The  trouble 
and  expense  in  locomotive  practice  has  been  that  they  could 
never  get  more  than  5  to  10  percent  of  these  heat  units,  and  at 
the  last  convention  of  the  fuel  men  at  Chicago  they  showed  that 
the  use  of  powdered  coal  was  going  to  be  a  real  advance.  I 
w^ould  like  to  ask  the  speaker  for  a  little  information  as  to  which 
side  will  eventually  win  this  very  interesting  race. 

I  would  also  like  to  ask  for  the  benefit  of  myself  and  others 
that  he  give  us  a  plain  and  untechnical  definition  of  the  term 
■"phase." 

MR.  STUCKI:  I  would  also  like  to  ask  Mr.  Herr  for 
additional  information  regarding  end  shocks,  and  especially 
whether  the  cars  cannot  be  handled  with  more  care  since  the 
electricity  is  under  absolute  and  instantaneous  control.  This  is 
very  important  for  the  rolling  stock,  and  if  correct,  will  be  a 
big  factor  in  favor  of  the  electric  locomotive.  Mr.  Herr  already 
stated  that  in  an  electrified  switching  yard  less  trouble  was 
experienced  in  this  respect. 

MR.  J.  G.  CODE :  There  is  an  electric  railroad  operated 
in  Montana  about  which  I  would  like  to  hear  something.  It  is 
older  than  the  Norfolk  &  Western  and  under  at  least  as  severe 
grade  conditions.  I  refer  to  the  Butte,  Anaconda  and  Pacific, 
operating  between  the  Butte  mines  and  the  smelters  at  Anaconda. 
I  know  something  of  the  service  years  ago  under  steam  opera- 
tion and  I  would  like  to  hear  something  as  to  the  electric  opera- 
tion which  has  been  in  eft'ect  long  enough  to  get  considerable 
results. 

MR.  W.  H.  RITTS :  I  would  like  to  ask  if  the  losses  are 
comparable  between  the  three  types  of  motor  Mr.  Herr  spoke 
of,  comparing  the  D.  C,  the  single  phase  distribution  supply- 
ing a  three  phase  motor  and  the  three  phase  distribution  supplv- 
ing  a  three  phase  motor. 

PRESIDENT :  There  are  some  gentlemen  here  from  the 
Westinghouse  Companies  and  we  ought  to  hear  from  them  in 
this   discussion.     Mr.   Herr  referred  to  air  brakes  in  his  paper 
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and  1  notice  Mr.  W.  \'.  Turner  in  tlie  audience,  we  would  like 
to  hear  from  him. 

MR.  W.  \'.  TL'RXE^R:  I  do  not  know  that  I  can  discuss 
this  subject  verv  much  from  a  power  standpoint,  but  since  it 
war.  suggested  that  there  might  be  something  in  it  from  the 
stand])oint  of  the  air  brake  I  might  be  ]:)rivileged  to  sa_\-  a  few 
words.  I  hit  before  doing  that  1  would  like  to  say  what  im- 
pressed me  more  than  anything  else  in  the  paper  is  the  really 
wonderful  work  that  is  going  on,  and  to  a  very  great  extent 
absolutely  luithought  about  by  the  rank  and  tile  of  our  member- 
ship, including  myself.  When  we  consider  such  a  ])aper  as  this 
it  would  seem  how  small  a  part  most  of  us  play  in  the  actual 
development  of  civilization,  so  to  speak,  of  the  progress  that 
makes  up  what  we  know  as  civilization.  I  presume  not  more 
than  a  thousand  out  of  the  many  millions  in  this  country  had 
anything  to  do  with  the  development  of  this  wonderful  mul- 
tiplication of  power  units,  though  all  of  us  realize  the  importance 
of  such  men  capable  of  combining  human  faculties  and  physical 
laws  to  cheapen  the  production  of  ])ower  to  such  a  degree  as 
has  been  stated  tonight,  which  means  the  chea]iening  of  all  that 
goes  to  make  up  our  life  of  today.  We  should  all  pay  tribute 
in  some  way  or  other  to  the  men  who  exercise  their  faculties 
along  the  line  of  developing  such  wonderful  things  as  we  have 
heard  about  tonight.  I  think  we  give  far  too  little  recognition 
to  the  men  who  give  their  wonderful  talents,  their  study,  and 
the  sacrifice  of  their  time  and  often  their  health  to  bring  about 
such  wonderful  things  as  these  by  wdiich  we  all  benefit  and 
benefit  so  indirectly  that  we  hardly  realize  where  it  comes  from 
or  the  true  cause  of  it. 

Xow  with  regard  to  the  paper  itself,  another  thing  which 
iiupressed  me  was  a  statement  which  I  have  very  seldom  heard. 
y[os.t  people  seem  to  think  that  the  increased  capacity  of  a  rail- 
road such  as  the  New  York  subway  is  due  to  some  direct 
advantages  of  the  electrification  of  railroads  or  other  things. 
As  a  matter  of  fact  it  is  altogether,  or  so  nearly  so  as  to  leave 
only  negligeable  quantities,  due  to  indirect  things,  to  matters 
of  convenience  and  large  units  and  getting  underground,  where 
otherwise  you  could  not  go  for  smoke  and  gases  and  other 
things.  It  is  these  that  make  electricity  such  a  wonderful  im- 
prover  and    increaser   of   traffic. 
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I  think  Mr.  Hcrr  overlooked  one  tiling"  in  the  ])aper.  lie 
(H(l  not  s])eak  of  the  use  of  electricity  for  braking-  purposes, 
lie  is  more  concerned  in  the  development  of  power  or  energy. 
.\\)\v  it  would  be  a  mighty  unsafe  thing  to  develop  such  wonder- 
ful units  as  he  s]ieaks  of  tuiless  there  was  some  way  of  dissipat- 
ing it  after  it  is  induced.  It  may  surprise  some  of  you  gentle- 
men to  learn  that  the  use  of  electricity  for  railroading  not  only 
will  double  and  tri])le  the  capacit\-  as  far  as  the  motive  power 
itself  is  concerned,  but  the  use  of  electricity  in  braking  the  trains 
or  for  braking  purposes  will  again  double  the  capacity  of  any 
railroad  in  this  country  today.  It  will  in  other  words  be  use- 
ful in  two  ways.  First  you  can  get  twice  as  much  out  of  the 
road  by  using  electricity  as  power,  and  you  can  get  more  than 
twice  as  much  out  of  it  by  using  electricity  as  a  means  for 
applying  and  releasing  the  brakes.  I  can  not  go  into  it  far 
enough  to  tell  you  at  this  time  how  it  is  accomplished,  but  as 
a  matter  of  fact  the  increase  in  capacity  has  been  more  than 
doubled  by  the  use  of  electricity. 

And  as  pointed  out,  how  it  can  be  done  in  two  wavs.  First 
the  ability  to  control  a  train  in  the  shortest  possible  time  and 
distance  is  dependent  upon  one  of  two  things,  and  then  both  of 
those  two  things  together.  You  might  say  first  that  it  is  de- 
pendent upon  the  condition  of  the  rail,  just  as  the  generation 
of  horse  power  is  or  the  tractive  efifort.  And  that  primarilv  is 
the  case.  But  we  have  never  been  able  to  utilize  but  a  small 
fraction  of  that  for  the  reason  that  the  length  of  the  train  has 
got  so  much  to  do  with  it  that  if  we  develop  the  rate  of  retarda- 
tion more  than  .65  percent  per  second  with  an  8  or  10  car  train 
the  difference  in  retardation  between  front  and  rear  at  a  given 
moment  is  so  great  that  severe  shocks  are  produced,  making  it 
prohibitive  to  use  anything  like  the  capacity  of  the  rail  for 
retarding  purposes.  But  when  you  use  electric  operation  or 
transmission  yon  can  apply  the  brakes  at  a  rate  of  35  percent 
per  second  if  you  care  to.  Thus  the  retardation  you  can  set 
up  is  so  much  greater  that  the  stopping  distance  can  be  much 
shortened. 

But  another  thing  is  possible.  You  can  increase  the  retard- 
ing force  up  to  the  full  capacity  of  the  rails  or' as  much  as  you 
think  wise  or  permissible  to  avoid  wheel  sliding,  and  so  you 
can   use  any  retarding    force   practicable   and   at  least  twice  as 
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high  as  you  could  employ  if  you  used  pneumatic  transmission 
for  your  brakes.  Xot  only  that,  but  the  length  of  train  that 
you  can  use  an  efficient  pneumatic  brake  on  is  limited  to  pos- 
sibly six  cars  where  you  have  a  standing  load,  or  if  the  cars 
are  so  loaded  to  any  degree,  because  you  would  upset  people 
and  damage  suits  would  result  from  injuries.  Ikit  with  electric 
transmission  you  can  apply  the  brakes  without  fear  of  jerks  or 
(lanxage  to  any  length  of  train  and  thus  you  can  run  lo  or  12 
car  trains  if  the  platforms  are  long  enough,  and  by  that  means 
double  the  capacity  of  the  road.  In  fact,  as  we  have  the  old 
standard  pneumatic  and  the  present  electric  transmission  in 
existence  today,  the  number  of  trains  that  can  be  run  over  a 
given  track  or  the  proportion  of  people  that  can  be  transported 
is  as  3  to  I.  It  is,  in  other  words,  possible  to  take  three  times 
(or  more)  as  many  people  over  the  same  piece  of  track  with 
the  electric  application  of  brakes  as  you  can  with  the  pneumatic 
brakes  alone.  An  example  of  that  is  in  New  York  City  in  the 
new  municipal  subway  that  is  being  built  there  where  they  be- 
lieve that  by  the  use  of  electricity  for  braking  purposes  they 
expect  to  do  with  10  trains  the  work  that  previously  required 
48  trains  to  accomplish.  That  gives  you  some  idea  of  what  elec- 
tricity is  doing  not  only  with  regard  to  the  use  of  electric  energy 
as  applied  to  propulsion  but  also  what  it  means  in  regard  to 
the  stopping  of  trains. 

With  regard  to  regeneration,  that  is  putting  current  back 
into  the  line,  I  expect  to  see  some  very  wonderful  developments 
of  that  in  the  very  near  future.  For  instance  there  is  in  a  train 
today,  disregarding  the  waste  from  the  power  house  and  the 
small  losses  due  ti>  journal  resistance  and  wind  resistance,  etc., 
practically  all  the  energy  that  came  from  the  power  house.  To- 
dav  what  do  we  do  with  it?'  When  we  u?e  it  to  the  utmost  which 
can  be  done  through  electricity  to  increase  the  capacity  several 
times,  it  is  still  waste  energy,  it  has  gone  out  as  heat  into  the 
atmosphere,  it  is  dissipated.  There  is  no  reason  for  this  except 
the  fact  that  the  human  faculties  at  the  present  tinie.have  been 
too  limited  in  their  knowledge  or  adaptation  to  things  that  exist 
to  turn  that  energy  from  the  brake  into  the  line.  With  the 
exception  of  some  small  amount  at  the  finish  of  the  stop,  prac- 
tically 75  to  80  percent  of  all  the  power  generated  at  the  power 
house  will  some  day  be  turned  back  into  the  line,  so  that  the 
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net  cost  instead  of  being  lOO  percent  of  that  power  developed 
at  the  power  house  will  not  be  over  25  percent  for  operating 
trains.  That  will  give  you  some  idea  of  what  the  future  holds 
in  store  for  us.  To  some  extent  that  answers  Mr.  Anderson's 
questions. 

There  is  one  thing-  which  Mr.  Herr  did  not  touch  on  and 
which  must  be  used  in  connection  with  regeneration,  it  must  be 
so  coupled  up  with  the  brakes  that  in  the  event  of  the  wire 
which  coiuiects  the  motors  back  into  the  line  burning  out  or  in 
any  way  becoming  disconnected,  such  as  the  trolley  ofif,  that 
the  brakes  will  immediately  take  hold  of  the  train  and  control 
it.  That  will  be  necessary  to  avoid  accident  or  damage  in  any 
way.  There  is  no  development  of  which  I  know  at  the  present 
time  which  permits  of  any  retardation  being  set  up  in  that  loco- 
motive if  the   connecting  wire   to  the  line  should  break. 

Another  thing  that  must  be  done  in  connection  with  the 
regenerative  system,  as  I  see  it,  is  that  the  speed  on  down 
grades  must  not  be  permitted  to  exceed  that  for  which  the 
brakes  are  capable  of  controlling  it.  If  the  brakes  are  good  to 
control  it  at  14  miles  per  hour,  the  speed  must  not  be  permitted 
to  exceed  14  miles  per  hour.  If  it  gets  to  20  and  you  should 
lose  the  straight  air  brake  (regeneration)  the  train  would  be 
beyond  control.  And  if  attempt  is  made  by  the  engineer  to 
exceed  that  limit  at  which  the  brakes  will  control  the  train,  the 
brakes  must  automatically  apply  and  prevent  it.  So  that  while 
Mr.  Herr  and  his  engineers  are  working  on  the  development 
of  the  electric  mechanism  for  use  on  railroads  for  acceleration, 
we  are  also  working  just  as  earnestly  and  as  hard  on  the  side 
of  deceleration  or  retardation. 

PRESIDENT :  Professor  Endsley,  may  we  hear  from 
you? 

PROFESSOR  L.  E.  ENDSLEY:  I  had  the  pleasure 
about  three  months  ago  of  spending  three  days  on  the  Norfolk 
&  Western  at  IJluefields  where  this  new  electrification  is  going 
on,  and  to  stand  there  and  see  those  electric  locomotives  go  up 
the  hill  so  easily,  and  see  the  steam  locomotives  make  such  a 
noise  about  it,  I  was  somewhat  impressed  with  the  electrifica- 
tion idea  and  wondered  if  I  would  not  like  to  change  ofif  and  do 
a  little  electric  work. 

This  subject  of  regeneration  which  does  away  with  all  hills, 
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is  very  interesting'.  When  that  time  arrives,  we  will  only  have 
to  supply  the  power  necessary  to  move  the  train  on  a  level  road 
as  all  current  put  into  the  train  going  up  the  hill  will  be  taken 
out  coming  down  and  in  this  way  the  hills  and  hollows  will  all 
be  done  away  with  and  we  will  not  have  to  cut  down  hills  and 
fill  in  the  hollows  because  we  can  store  up  the  energy  and  take 
it  out  again.  That  is  quite  a  problem  and  will  be  a  great  accom- 
plishment and  when  it  is  worked  out,  we  shall  have  Mr.  Stucki's 
cable  running  over  all  the  long  hills  with  very  little  friction. 
I  am  glad  tonight  that  Mr.  Stucki  and  I  are  on  the  floor  with- 
out friction. 

PRESIDENT:  Is  there  any  further  discussion?  If  not 
I  will  ask  Mr.  Herr  to  reply  and  close  the  discussion. 

MR.  E.  M.  HERR :  There  have  been  so  many  interesting 
questions  asked  that  if  I  do  not  answer  them  all  I  shall  be  glad 
to  be  reminded  of  any  omission. 

In  regard  to  likening  the  regeneration  to  the  cable  with- 
out friction,  it  is  not  absolutely  without  friction.  There  are 
some  losses  that  the  cable  does  not  make.  And  while  I  am  upon 
the  matter  of  regeneration,  Mr.  Turner  has  hit  the  nail  upon 
the  head  in  his  statement  that  there  are  just  as  large  savings 
to  be  made  in  deceleration  of  trains  as  in  the  acceleration  of 
them.  In  fact  the  laws  are  exactly  the  same,  and,  barring  losses, 
it  ought  to  be  just  as  possible  to  save  in  stopping  trains  and  the 
conversion  of  that  energy  back  into  useful  energy,  as  there  is 
in    actual   acceleration. 

As  to  the  likening  of  the  regeneration  to  the  straight  air 
brake  the  point  is  a  good  one.  It  is  true  that  if  the  engine 
lost  the  trolley  there  would  be  no  regeneration  and  it  is  not  at 
all  supposed  that  this  brake  takes  the  place  of  the  brakes  on 
the  train.  The  brakes  have  got  to  be  there  and  it  would  be 
an  admirable  thing  to  couple  them  up  as  ^Vlr.  Turner  suggested 
so  that  in  case  an.  accident  happens  the  brakes  automatically 
apply. 

As  to  the  possible  danger  of  the  train  getting  out  of  con- 
trol by  the  engineer  allowing"  it  to  go  faster  than  14  miles  an 
hour,  or  whatever  speed  may  be  at  which  regeneration  is  pro- 
duced, that  is  not  possible.  By  virtue  of  the  properties  of  these 
motors  they  must  run  at  exactly  the  same  speed,  or  within  a 
very  small  fraction  of  the  same  speed,  in  regeneration.     If  they 
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(Id  not  run  at  thai  s])cc(l  they  do  not  regenerate.  If  tliey  exceed 
tlie  speed  a  ver\-  small  fraction  that  motor  will  actually  stoj).  It 
siniplv  blocks.  it  either  holds  it  at  that  S])eed  or  it  docs  not 
hold  it  at  all. 

There  is  another  safe<^uard  in  the  res^eneration  matter, 
especially  on  these  very  heavy  grades.  These  trains  are  rarely 
if  ever  i)ut  up  with  one  en.Liine,  so  that  in  coming-  down  there 
are  two  engines  and  if  one  loses  the  trolley  the  other  will  hold 
tlie  train.  If  you  were  regenerating  on  the  head  engine  and 
it  lost  its  trollev.  when  the  slack  ran  out  the  train  would  Ijreak 
in  two  and  that  would  automatically  set  the  brakes  in  emergency. 

^Ir.  Anderson  asked  several  questions  that  I  will  try  to 
answer.  He  asked  what  the  word  phase  meant.  It  is  pretty 
difficult  to  explain  that  to  a  non-technical  audience.  If  I  at- 
tempted to  explain  it  to  a  technical  one  they  would  call  me 
down,  because  I  do  not  profess  to  be  an  electrical  expert  my- 
self. The  ordinary  alternating  generator  generates  three  phase 
current.  That  means  that  if  you  had  to  transmit  that  current 
it  would  require  three  wires,  three  conductors.  You  ordinarily 
see  an  A.  C.  current  transmitted  with  two  wires  and  a  ground 
return,  or  three  wires  if  all  these  phases  are  wired.  With  a 
single  phase  you  only  require  a  single  wire.  That  is,  the  gen- 
erator, gives  vou  three  alternations  in  a  revolution  of  the  arma- 
ture. Each  of  those  has  to  have  a  conductor  to  take  it  off.  In 
a  single  phase  conductor  you  only  take  off  the  current  generated 
in  one  phase.  It  only  requires  a  single  conductor.  That  is  why 
the  alternating  current  is  generally  taken  single  phase  instead 
of  three  phase,  for  with  three  phase  you  have  three  conductors 
and  that  enormously  complicates  the  system  because  each  one 
has  to  be  insulated  from  the  others  just  as  much  as  from  the 
ground,  because  the  ground  is  the  third  phase.  We  ordinarily 
use  one  phase  current  in  electric  power.  That  is  not  always 
the  case.  In  Italy  railways  are  electrified  with  three  phase  cur- 
rent having  three  phases  of  transmission,  using  two  overhead 
conductors  and  the  trolley  arranged  to  collect  the  two  phases 
and  transmit  them  to  the  three  phase  motors.  In  yard  work 
that  becomes  very  complicated.  In  America  with  our  very  much 
more  comprehensive  systems  and  larger  yards  that  has  not 
been  thought  to  be  good  engineering,  so  we  have  not  exploited 
the  three  phase  system  here. 
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The  three  phase  motor  has  particular  advantages  in  heavy 
railroad  work,  partly  because  it  is  extremely  rugged  and  with 
very  great  difficulty  is  damaged  by  over  load  or  rough  handling, 
and  principally,  perhaps,  because  it  has  this  property  of  re- 
generation without  any  complications,  so  that  it  is  very  desir- 
able  in  heavy  grade  work. 

Air.  Turner  spoke  of  the  wonderful  results  that  have  been 
obtained  by  these  technical  men  who  have  worked  all  these 
things  out.  I  am  glad  he  spoke  of  that.  It  is  something  that 
we  should  all  consider.  How  remarkable  it  is  that  men  can  sit 
down  and  by  the  power  of  their  intellect  devise  and  work  out 
these  tremendouslv  intricate  problems  and  bring  them  to  a  suc- 
cessful utilization  for  the  service  of  man.  And  that  is  what 
has  been  done  so  wonderfully  in  the  development  of  the  air 
brake  and  its  subsequent  combination  with  electricity  to  pro- 
duce even  more  wonderful  results  than  have  been  produced 
pneumatically. 

Just  one  of  those  remarkable  things  has  been  done  in  so 
arranging  matters  that  a  single  phase  transmission,  wath  all  its 
simplicity,  and  advantages,  can  be  used  and  still  retain  the 
great  advantage  of  these  three  phase  motors  for  heavy  mountain 
work.  The  only  complication  that  has  been  brought  in  to  bring 
that  about  has  been  the  device  on  the  locomotive  which  I  have 
called  the  phase  splitter,  v.-hich  is  nothing  more  or  less  than  a 
rotating  device  a  good  deal  like  a  commutator,  which  changes 
this  single  phase  current  and  splits  it  up  into  three  phase  cur- 
rent when  it  flows  to  the  motor  and  actuates  that  with  all  the 
advantages  that  would  be  gotten  from  the  great  complication  of 
the  floublc  wire  tr()lle\-  svstem. 

As  to  the  time  when  the  electricitv  is  going  to  supplant  the 
steam  engine  altogether,  none  of  us  will  ever  see  it.  I  do  not 
look  for  the  time  when  the  steam  locomotive  will  be  supplanted 
entirely  by  the  electric  locomotive,  not  within  the  purview  of 
anybody  present  and  possibly  not  for  generations  and  may  be 
never.  But  we  will  all  sec  a  very  great  development  in  the 
utilization  of  electricit\'  in  railroad  work.  Electricity  is  not 
adaptible  to  all  railroad  work.  There  is  a  great  deal  of  railroad 
work  where  steam  locomotives  will  do  far  better  than  electric 
locomotives.  And  that  works  out  especially  in  parts  of  the 
country    where   the    traffic    is    comparatively    thin    and    where   it 

280 


fluctuates  euorniously  from  season  to  season.  The  steam  loco- 
motive is  so  admirably  adapted  to  the  fluctuating-  character  of 
the  traffic  on  many  of  our  railroads  becatisc  you  can  run  a  lot 
of  them  and  concentrate  them  on  a  certain  division  and  then 
distribute  them  on  several  divisions  and  you  can  get  a  utiliza- 
tion of  all  your  power  at  any  point  on  your  line  where  it  is 
desirable  to  have  it  concentrated.  If  you  have  electric  motors 
installed  you  have  to  install  for  the  maximum  traffic,  and  the 
cost  of  that  investment  depreciation  and  charges  goes  on  whether 
you  have  traffic  or  not.  The  steam  locomotive  is  not  going  to 
pass  away,  and  I  do  not  wish  you  to  think  that  I  intended  to  give 
that  impression.  It  is  an  engineering  problem,  as  I  said  in 
the  paper,  and  should  be  studied  with  the  greatest  care  by  men 
who  are  competent  to  deal  with  a  problem  of  that  sort.  And 
anv  one  who  wishes  to  know  whether  electricity  is  applicable 
to  any  particular  case  has  got  to  get  in  some  experts  and  make 
them  prove  their  case.  It  can  be  done.  It  either  is  justified 
or  it  is  not  justified,  and  it  has  got  to  be  put  right  on  an 
engineering  basis. 

I  was  asked  as  to  the  Butte,  Anaconda  and  Pacific  electri- 
fication. That  has  been  in  service  for  several  years  and  is 
operating  I  understand  with  great  success.  The  electrification 
there  is  direct  current  3000  volts  distributed  on  a  catenary  over- 
head line  very  similar  to  the  overhead  Hne  that  distributes  a 
single  phase  system.  But  it  is  not  as  high  voltage  and  the  loco- 
motives are  not  as  powerful  on  that  line  as  on  the  Norfolk  &: 
Western  and  some  other  of  the  heavy  mountain  lines.  They 
do  handle  traffic  under  quite  as  adverse  conditions  as  to  grade^ 
but  they  do  not  handle  it  in  quite  as  large  units. 

Mr.  Stucki  asked  about  the  handling  of  lading  and  the 
more  economical  switching  due  to  the  fact  that  electricity  is 
better  under  control  than  steam.  That  is  a  fact.  It  does  work 
out  that  way.  Of  course  it  may  be  objected  to  that  statement 
is  rather  a  broad  one  and  probably  not  entirely  correct.  What  I 
mean  to  convey  is  this.  We  all  know  that  in  a  steam  locomotive 
the  power  is  produced  by  reciprocating  action  of  the  piston,  and 
that  has  to  be  geared  into  the  rotation  of  a  driving  wheel  from 
which  you  get  the  traction.  That  combination  unavoidably  pro- 
duces an  unequal  turning  moment  or  torque  of  the  wheel  and 
it  is  very  easy  for  a  locomotive  engineer  if  he  gets  his  wheel 
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in  a  position  where  the  turning  power  is  at  a  minimum  and 
the  engine  does  not  start  promptly,  to  open  the  throttle  to  get 
her  over  that  point,  and  when  he  gets  it  o])en  he  can  not  in- 
stantly close  it  again  and  ycui  get  a  prett}-  hard  shock.  With 
the  electric  locomotive  the  turning  moment  is  abfolutely  uni- 
form. Wherever  you  turn  the  current  on  you  get  exactly  the 
same  results  from  a  given  amount  of  current,  no  matter  how 
the  wheels  may  be  situated  with  reference  to  the  engine.  And 
also  due  to  the  fact  that  the  current  is  under  very  quick  and 
prompt  control  you  can  put  the  current  on  and  in  the  merest 
fraction  of  a  second  vou  can  take  it  off,  and  it  enables  the 
control  of  the  engine  to  be  a  little  better  manipulated  than  a 
steam  engine.  That  is  not  entirely  a  theoretical  statement  be- 
cause the  Xew  Haven  road  have  told  us  that  they  find  a  great 
difference  in  the  damage  done  to  cars  and  lading  in  their  Oak 
Point  yard?  .'^ince  the  electric  switch  engines  have  been  work- 
ing and  the  steam  switch  engines  have  been  entirely  eliminated. 

There  was  one  other  cjuestion  as  to  the  difference  in  char- 
acteristics of  these  motors,  single  phase,  three  phase  and  direct 
current.  There  is  ])ractically  no  dift'erence  in  the  losses  in  trans- 
mission or  conduction  to  these  motors.  That  is  not  where  the 
dift'erence  comes  in.  The  difference  arises  more  in  this  way.  Any 
of  those  motors  can  be  made  of  about  ec[ual  efticiency.  but  with 
a  given  weight  and  given  dimensions  the  D.  C.  motor  has  more 
power  than  the  single  phase  motor,  and  the  three  phase  motor 
has  about  the  same  power  as  the  single  phase  motor  or  probably 
a  little  more  for  a  given  weight.  But  its  particular  advantage 
is  its  extreme  ruggedness  and  this  property  of  regeneration 
without  additional  complication.  You  can  get  regeneration  with 
a  D.  C.  motor  but  you  have  to  i:;o  through  considerable  com- 
plication to  get  it.  There  are  developments  going  on  that  may 
simplify  that.  I'ut  the  dift'erence  in  those  three  systems  does 
not  arise  from  the  fact  that  one  has  less  losses  than  the  others, 
because  that  part  is  almost  negligeable.  But  there  is  quite  a 
dift'erence  in  the  D.  C.  motor  and  Cjuite  an  advantage  in  the 
amount  of  ])ower  per  pound  weight  of  motor.  T  should  also 
state  that  to  provide  D.  C.  current  a  rotary  transformer  or 
equivalent  is  necessarv,  for  economical  transmission  over  long 
distances  high  voltage  A.  C.  current  must  be  used. 

MR.  CODE :     I  am  reminded  a  good  deal  of  an  old  time 
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General  Su])eriiiten(lent  wlio  when  they  nndertook  to  explain 
to  him  the  advantai^es  of  the  eoin]>()un(l  engine,  that  it  used  the 
steam  over  a^ain.  said  "That  looks  too  mneh  like  L^ettin,^-  some- 
tliMiL^-  for  nothing-,  and  I  never  saw  that  yet."  The  old  man  was 
(|uite  a  eharaeter  had  eome  n])  from  the  traek,  honest,  full  of 
common  sense  and  a  o-ood  judge  of  men,  above  all.  Tie  had 
occasion  one  time  to  appoint  a  division  superintendent.  He 
selected  a  very  brii^ht  young-  man  from  the  mechanical  depart- 
ment and  sent  him  down  there.  The  new^  man  was  not  quite 
so  sure  of  himself  as  the  old  man  was  of  him  and  asked  for 
advice.  He  was  a  little  doul)tful  about  the  new  job  and  what 
he  should  do.  The  old  man  said  "Things  arc  running  down 
there,  are  they  not?"  "Oh  yes."  "Let  them  run.  Don't  try 
to  sto]D  them."  The  superintendent  made  good,  and  he  has 
made  good  ever  since.  He  has  continued  to  make  good  and 
he  has  given  to  us  a  very  interesting  paj^er  this  evening,  and 
I  move  a  rising  vote  of  thanks  from  the  Club  to  Mr.  Herr  for 
his  paper. 

MR.  HARRY  HOWE:  I  do  not  wish  to  usurp  the  func- 
tion of  some  of  the  older  officers  of  the  Club,  particularlv  mv 
illustrious  adopted  father,  but  I  would  like  to  second  that  mo- 
tion. You  have  heard  a  masterly  paper  presented  in  a  masterly 
way,  and  I  would  like  to  include  in  that  motion,  if  Mr.  Code 
will  permit  lue.  a  vote  of  thanks  also  to  [Mr.  Turner,  who  brought 
out  some  ]:)oints  that  were  not  exactly  overlooked  but  that  needed 
a  little  emphasis.  I  would  suggest  that  Mr.  Turner  be  included 
in  the  motion. 

^IR.  C(  )DE :  I  do  not  like  to  encourage  Mr.  Turner  too 
much,  but  I  will  acee])t  the  amendment. 

The  motion  prevailed  by  unanimous  rising  vote. 

PRESIDEXT:  With  this  meeting  we  close  for  the  sum- 
mer months.  I  trust  you  will  all  enjoy  your  vacation,  and  we 
hope  to  see  each  and  every  one  of  you  here  on  the  night  of  our 
next  meeting.  September  24th. 

We  have  luncheon  as  usual.     If  there  is  no  further  business, 
a  motion  to  adjourn  will  be  in  order. 
OX  ?^I()TI()X,  Adjourned. 

U  Secretary. 
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RAILWAY  CLUB  NOTES. 


The  following'  subcjcts  were  presented  and  discussed  by 
the  several  Railway  Clubs  during  the  month  of  May  as  noted 
below : 

New  York  Railroad   Club,  I  Tarry  D.   Vought,  Secretary, 
95   Liberty  Street.  Xew^  York. 
Sui5jiv<-"T:     Qualities  of  Good   Steel  Rails — by  Gustave  Linden- 
thai. 

Central   Railway   Club,    Buffalo,   N.   Y.,   Harry  D.   Vought, 
Secretary.  95  Liberty  Street,  New  York. 
Subject:     The  Locomotive  of  Recent  Developments— by  S.   S. 
Riegel.  Mechanical  F.ngineer,  D.  L.  &  W.  R.  R. 

St.  Louis  Railway  Club,  B.  W.  Frauenthal,  Secretary, 
L'nion  Station,  St.  Louis,  Mo. 
SuRjECT:     St.  Louis'  L'nmet  Educational  Needs — by  Dr.  John 
W.  W'ithers. 

New  England  Railroad  Club.  Wm.  E.  Cade,  Jr.,  Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 
Subject  :     Developments  in   r)xy-acetylene   Process — by  Henry 
Cave. 

Western    Railway   Club,  Joseph  W.   Taylor,   Secretary, 
1 1 12  Karpen  Building,  Chicago,  111. 
Subject  :     Annual  meeting. 

Canadian  Railway  Club,  Jas.  Powell,  Secretary, 
Chief  Draftsman,  G.  T.  R.  Montreal,  Canada. 
Subject:     Annual  meeting. 

Richmond  Railway  Club,  F.  C).  Robinson,  Secretary, 
In  care  of  C.  &  O.  Ry.,  Richmond,  Va. 
Subject  :     Safety  First — by  George  Bradshaw. 

Southern   &    South   Western   Railway   Club,   A.   J.   Merrill, 
Secretary,  Box  1205,  Atlanta,  Ga. 
Subject  :     Mikado  Type  Locomotives — by  I\Ir.   Kline. 

Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given,  for  a  nominal  price. 


THE  PENN  COUPLER 


Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
J&nney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,   and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO., 

PITTSBURGH,  PA. 


This  Space  For  Sale 


PINTSCH 
MANTLE   LIGHT 

The  system  that  has  made 
good  wherever  it  has 
been  applied 


SAFETY 
ELECTRIC  LIGHT 

Type  "F"  regulation  en- 
sures constant  lamp  volt- 
age and  long  lamp  life   . 


lie  Saletf  (a[  Healing  8  li^ltin?  (o. 


Chicago,  Philadelphia,  Washington,  Boston, 
St.  Louis,  San  Francisco,  Montreal 


2  Rector  St.,  New  York 


for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach   Track   Sanders 

Gollmar  Bell  Ringers 


The  I).  S.  Metallic  Packing  Go. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have    long   wheel    bases. 

2.  Long  wheel   bases   must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues   mean   longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay   bolt   troubles. 

7.  The  Jacobs-Sbupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 


30   Church   St.,   New  York. 


Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET.  NEW  YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS.   ST.    PAUL,    WASHINGTON,  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCQTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW   YORK  CITY 

ATLANTA    Raflway    Supplies     Chicago 

SELLING   AGENTS    FOR 
Dunham    Hoppar  Door  Device— Feasible  Drop  Brake  Staff— "Empire"  Pressed  Steel 
Bolster— Detroit  Box  Car  Door— "Texoderm"— Collapsible  Stake  Pocket- 
Columbia  Lock  Nut— Cayuta  Car  and  Locomotive  Jacks 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROOFING  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 


THE  RAIL  JOINT  CO 


Makers  of  Base- 
Supported  and 
100^'  Rail  Joints 
for  Standard,  Gir- 
der and  Special 
Rail  Sections. 
Also  Joints  for 
Frogs  and  Swit- 
ches, Insulated 
Rail  Joints  and 
Step  or  Compro- 
mise  Rail   Joints. 


General  Offices: 

185    MADISON    AVENUE 

NEW  YORK  CITY 

AGENCIES 
Boston,  Mass. 
Chicago,  III. 
Denver,  Col, 
Philadelphia,  Pa. 
Pittsburgh,  Pa. 
Portland,  Ore. 
St.  Louis,  Mo. 
Troy,  N.  Y. 


One  Hundred  Per  Cent  Rail  Joint 
Patented  in  United  States  and  Canada 


Montreal,  Can. 
London,  Eng. 


This  Space  For  Sale 
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STANDARD  STEEL  CAR  COMPANY 

r  General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA  . 

i CHICAGO:     Fisher  Building  (  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS.  BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     S^ll 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     ^' ' ^- 

6'4x8    or   8x8    DRAFT    SPRINGS 

PERFECT  SPRING  PROTECTION 


Butler  Orawbar  Attachment  Co. 


Send  for  Catalog 


CLEVELAND,  OHIO 


This  Space  For  Sale 


xix 


STANDARD  STEEL   PLATFOR/AS 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofiags  Fibre  Conduit  Brake  Linias  and  Blocks 

Packings  Locomotive  Lasfgins  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Flooring 

Pipe  Coverines  Tank,  Car  Heating,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Lighting  Systems 

Asbestos  Wood  Steel  Car  Insulation  Sanitary  Specialties 

Waterproofing  Underground  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalog  No  452. 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

New  York  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 

Standard  Heat  ^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 


141  Cedar  Street    -     -    New  York 


F'reigHt  and  Passenger 


Of  E\/e^ry  Description 

Pressed  Steel  Specialties 
Xank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago        Washington,  D.  C. 


FOR 

GREATER  EFFICIENCY 

USE 

°^^   SOUD-TRUSS      BRAKE  BEA^ 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO.. 


JOHNSTOWN.  PA. 


H.  H.  WEAVER,  President.      FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 
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6flR  GURTfllNS  AND  FIXTURES  B 

^^        BEST 

/\RE    F="OOL  F»F?CDOF'  ! 

No    Attention — No   Worry — Are    Right — Stay  Right. 

'rJtndtn  TheRailwaySupply&CurtainCq. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


Every  Dollar  EARNED  by  a  Railroad  is  EARNED 
by  its  LOCOMOTIVES 

THE 

Ross-Schofield  System 

of    Circulation    of  Water    in    Locomotive    Boilers 


End    Elevation,    Showing  the    Circulation    from    the    Barrel    and 
Leg   of   the   Boiler   over  the   Crown   Sheet 

Maintenance  costs 
Delays 

QAVT^Q         J     Boiler   repairs 
bAViiJs        ^     pi^jg  troubles 

Fuel  and  water 
Scale  formation 

[  Increased  power 

ASSURES    J  Additional  service 

I  Longer  life 

[  Safety 

Xhe  C?  &  C  Company 

NEW  YORK  CHICAGO 

90   West    Street  Peoples  Gas  Bldg. 


SUYDAM'S  Protective  PAINTS 

fof  Mil  fe  ^"^ 


■MANUFACTURED   BY- 


M.  B.  SUYDAM  COMPANY, 

ornCE  AND  WORKS,  61ST    AND   BUTtCR  ST8., 

■  ELt  'PHONE.  »*»  FI8K.  PITTSBURGH,    PA 


This  space  For  Sale. 
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FOR    SALE 


BRADY  BRASS  CO. 

MANUFACTURCRB    OF 

CYPRUS  BRONZE   FOR   LOCOMOTIVE  and   CAR   BEARING   USE 
ENGINE  CASTINGS  BABBITT  METALS 

JOURNAL  BEARINGS        MOTOR  BEARINGS 

eintral  Offlcs  aod  Works,  170-182  Fourteenth  St.  and  169-176  Fifteenth  St.,  Jersey  City,  R.  J. 
DANIEL  M.  BRADY,  Prasident 

SCHMIDT  SUPERHEATER    LOCOMOTIVES 


Mak*  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Church  St.,  New  York. 


Peoples  Gas  Bldg.,  Chicago. 


DROP  FORCINGS  FROM  K^  TO  100  POUNDS 

STEEL  CAR  FORGE  COMPANY 

"POROINQ  SPECIALISTS" 

PITTSBURGH  NEW  YORK  CHICAGO 

"ARMCO"  (American  Ingot)  IRON  BARBED  WIRE 
WELDING  WIRE  AND  OTHER  WIRE  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SALE 


FOR  SALE 
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TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive    tests    by    largest    railway 
systems     have      proven      that.      Gem 
Brazed  Seam  Torches  do  save  money 
Let  us  prove  it.     Send  for  free  sam 
pie  and  information. 

G^m  Manufacturing  Company 

PITTSBURGH.  PA. 

Graham  Nut  Company 

PITTSBURGH.   F»A. 

M  AIMTTITiir'TirRim^   PIT 

Hot  Pressed  Nuts,  God  Punched  C&T.  Nuts 
Bolts,  Lag  Screws,  Wastiers,  Etc. 
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MURDOCH"  RAILROAD 


BABBITT 
METAL 


-Copper  Hardened- 


MR.  SUPERINTENDENT  OF  MOTIVE  POWER:- 

There  are  many  railroads  that  are  having  trouble  with  the 
babbitt  metal  that  they  are  using  on  their  locomotives.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out   fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

When   you  write  your  next  order  make  it  read 


!J 


'^l?;V  COPPER 


Within  sixty  days  you  will  notice  your  requirements  getting 
smaller._  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difiference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt   Metal. 
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ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 
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FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :   Detroit  :  San  Francisco  :  Atlanta  :  Montreal,  Que. 


lU 

MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

-^<  F*/\RIC     BUILDIISG  l^- 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Re^ilway  and  Mzwchinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'.r.L  COMPANY 

MANUFACTURERS   OF 

''STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  PITTSBURGH,    PA. 

o  T1  ^1       1      J     /->  New  York   Office: 

Sayre,    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.    Y.  Phila.     Office: 

606    FRANKLIN    BANK    BLDG. 


Jimntion,  master  gar  Bmidersi 

The  M.  C.  B.  rules  of  interchange  .».  The  use  of  our  steel  back  shoe 
provide  for  the  use  of  the  steel  \^^  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jh\  maintenance,  brake  heads  &n^ 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economy  on  all  railway  equipmenV 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY. 

The  Steel  Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     F"OR    S>=I/V\F»I_E    OF" 

Stabrite  Front  End  Paint 

Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  I   OI  7I«V If   I   IT      KV 

BRIDGE  PAINTS.  A-/V./ VlO  V  II- L/IL  ,    fV  I 
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101  PARK  AVE. 


1612  Old  Colony  Building.  Chicago. 

Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 


AND 


Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCy     FOR  THE 

Coale    Muffler    O    Safety    Valve    Co.,   Inc. 


ESTABLISHETO     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  USE   BY  ALL  THK  LEADING  RAILROADS   IN   THE  UNITED  STATES 
^ MANUFACTURED     ONLY     BY — — 

CHICAGO  ILL.  JAMES  B.  SIPE  8l  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representativ* 
for   the   asking.     S     0     &     &     0 

\mM.  TalTe  Mfj.  Co., 

Works:  Homestead,    Pittsburgh,  P>. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Muke  a  Perfect  Eauipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

witli  Sargent's  Eleetrieal  Attaclimetit  for  tak- 
ing any  nuinlier  of  diaKranis  simultaneously. 

MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 

stores  :      Boston,  New  York,  Chicago  and  London,  England. 

Send  for  Catalogue  and  Prices, 


rr 
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BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTFREO 
THE   loEAL  PAINT  OIL 


B.  C. 

SPIRITS 


Ball  Chemical  Co. 


^ 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


=^ 


Don't   forget   that  while  you   are   feeding  your 

Drill  at  the  FEEDSCREW  you  are  also 

Feeding  it  at  the  THROTTLE 

DUE     TO     ITS     HIGH      E  F^^  F  I  C:  I  E  IN  C  V' 

THE  "LiTTLE  GIANT"  BALL  BEARING  DRILL 

is  particularly  adapted  to 
the  needs  of  those  users 
of  compressed  air  the 
conditions  of  whose  air 
supply  makes  it  impera- 
tive that  maximum  re- 
sults be  obtained  from 
their  pneumatic  equip- 
ment. 

Send    for    Bulletin    127. 
Address  Dept.  11. 


No.    1    Improved    Little    Giant    Drill. 
For   drilling   up   to  2   inches  in  steel. 


CHICAGO  PNEUMATIC  TOOL  CO. 

1052   FISHER   BLDG.  52  VANDERBILT  AVENUE 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL   poR  '   FAST  PASSENGER  CAR  SERVICE. 
BEARINGS  ^^"    \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

ni    BROADWAY,    NEW   YORK. 


pIXON'S 

:^«'^mT^  PAINT 


"Philosophy  of  Protective  Painf 

is  a  booklet  ^or  the  man  who  likes  to  dig 
deep  into  the  subject.  It's  not  ALL  about 
DIXON'S  SILICA  -  GRAPHITE  PAINT. 
Ask  us  for  booklet   152   B. 


JOSEPH   DIXON  CRUCIBLE  CO., 
JERSEY   CITY,  N.  J. 


MALLEABLE    IRON    WASHERS 

CHEAPER  AND  LIGHTER  THAN  CAST  IRON 

Send    for    Circular    No.  52  Showing  Styles  and  Sizes 
Carried  in  Stock. 

The  National  Malleable  Castings  Company 


CLEVELAND  CHICAGO 

SHARON,  PA. 


INDIANAPOLIS        TOLEDO 
MELROSE    PARK,    ILL. 


This  Space  Tor  Sale 


VII 


\  ^Vestinghouse  ' 


AIR  BRAKE  ENGINEERING 

We  are  organized  to  co-operate  with,  and  assist  any  rail- 
road in  tlie  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
emphasize    qualitv   service   as   well   as   qualitv   brakes. 

WESTINGHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westingliouse  Electric  Arc  Welding  Equipments 

have   reduced  the  repair   costs  in  many  railroad   shops.     They 
save  their  cost  in  three  months'  time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTJING  COMPANY  /lAf\ 

East  Pittsburgh,  Pennsylvania  \C"ia'g?r"y 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFICS  vs.  TEN  WHEELERS 


Total  Weight  of  Engine,  293.500  pounds;  Weight  on  Drivers, 
191,000  pounds;  Diameter  of  Drivers,  69  inches;  Boiler  Press- 
ure, 205  pounds;  Cylinders,  24x28  inches;  Maximum  Tractive 
Power,   40,730   pounds. 

These  are  the  first  Pacific  type  locomotives  to  be  used 
on  the  Delaware  and  Hudson  Railroad.  Heavy  passen- 
ger service  on  this  road  was  formerly  handled  by  ten- 
wheel  engines. 

The  Pacific  type  locomotives  have  an  increased  tractive 
power  of  44.0  per  cent  and  an  increased  equivalent  heat- 
ing  surface   of   91.3   per  cent. 

High  sustained  tractive  efforts  demand  ample  boiler 
capacity. 

AMERICAN   LOCOMOTIVE  COMPANY 
30  Church  Street,  New  York 


YB  IRON  AND  STEEL  PRESERVATIVE 


Best    by    Test    on 

All  Classes  of  Metal  Surfaces, 

Structural   Iron    of   Bridges   and    Buildings, 

Bodies   and  Under-frames  of  Steel   Freight   Cars,  etc. 

Yarnall  Paint  Company 

MANUFACTURERS,  -  -  -  PHILADELPHIA. 


This  Space  For  Sale 


Railroad  Repair  Shop  Equipment 


Combining  all  modern  features  for 
rapid,  convenient  operation. 


MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New  /Vodel  Driving  Wheel  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES -BEMENT  POND  CO 

111  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad    Shops 

are   saving   thousands   of 

Making  Thermit  Weld  Without  Removing        dollars   every  year   using 

Frame  Thermit       for     welding 

their    broken    engine   frames    in   place,    and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you  are  not 
taking  advantage   of  the   great   saving  that  Thermit   can   effect. 

Our   new   pamphlet   2167    will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C,  CUNTZ,  General  Manager 
90  WEST  ST.,  NEW  YORK 

103  Richmond  St.  W.,  Toronto,  Ont.  329.3.33  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.    S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of   light   weight. 

Cools  off  quickly. 

Many   other  good   features. 


30   Church    Street,  McCormick  Building, 

New  York  Chicago 


TI16  56SI  SMljDOll 

FOR  LOCOMOTIVE  FIREBOXES 
Railroc.ds  Are  Now  Using 

T116  Tale  Fl6xiDl6   ^taijDolt 

At  the  Rate  of 
1,250,000    A    YEAR 


Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium.    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Staff o:d.       General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 


This  Space  Tor  Sale 


HUNT-SPILLER  IRON 

STRENGTH  AND  WeTriNG  QIALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY     IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS: 
3B3     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALUEABUK  CASTINGS 

FOR  THF  RAILROAD  AND 

CAR  COMPANY  TRADF. 


FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 
American  Arch  Co.  .  . 


I'age 


American    P.rake    Slioe   &    Founrlry 
Co jji 

American    Locomotive   Company..        viii 

fialdwin    Locomotive    Works x 

Ball   Chemical    Co v 

■Brady    Hrass    Co Front  Cover 

Butler  Drawbar  Attachment  Co..  .      xviii 

Chicago  Pneumatic  Tool  Co v 

Crosby  Steam  Gage  &  Valve  Co..  .  v 

Damascus  Erake  Beam  Co xvii 

Davis  Brake  Beam  Co xxi 

Dixon,  Jos.,  Crucible  Co vi 

■Flannery  Bolt  Co xi 

fort  Pitt  .Malleable  lion  Co xii 

Galena-Signal  Oil  Co xii 

Gem    Manufacturing    Co.  ..  Front  Cover 

Goldschmidt  Thermit   Co ix 

Gould  Coupler  Co ii 

■Graham  Xut  Company Front  Cover 

Homestead  V'^a'.ve  Mfg.  Co ;v 

Hunt-Spiller  Mfg.  Co xi 

Independent    Pneumatic    Tool    Co.  .       ii 

Jacobs-Shupert  U.  S.  Fire  Box  Co.        xvi 

Johns-Manville    Co xi.x 

Locomotive  Superheater 

Company Front  Cover 


XA.ME  Pae. 

Murdoch    &    Co.    H i 

.McConway  &  Torley  Company..  .  .  x\ 

.Vathan  Manufacturing  Co i^ 

National  Car  Wheel  Co lii 

National  Malleable  Castings  Co...  v 

Niles-Bement  Pond  Co i* 

Page   Woven   Wire  Fence 

(^  o Front  Cover 

Pressed  Steel  Car  Co x  > 

Q.    &    C.    Co x.xii 

Railway  Steel  Spring  Co xti 

Safety  Car  Heating  &  Lighting  Co.        xv> 

Sipe.  James    B.    &   Co iv 

Standard  Coup'er  Co 


Standard    Heat    &    Ventilation 
Company,    Inc 


Long,  Chas.  R.,  Jr.,  Co... 
Magnus  Metal  Company... 
Manning,  Maxwell  &  Moore. 


Standard  Steel  Car  Co 

Steel    Car   Forge   Co Front 

Suydam,    M.    B.    Co Back 

The  U.  S.  Metallic  Packing  Co.  .  . 

The  Rail  Joint  Co 

The  Railway  Supply  «&  Curtain  Co 

U.  S.  Metal  &  Manf g  Co 

Union  Spring  &  Mfg.  Co 

Union  Steel  Casting  Co 

Westinghouse  Air  Brake  Co 

Westinghouse  Electric  &  Mfg.  Co. 

Westinghouse  Machine  Co 

Yarnall  Paint  Co 


xi> 

xix 

xviii 

Cover 

Cover 

xvi 

xvii 

xxi 

xvii 

xiv 

xix 

vii 

vii 


Union  Spring  &  Manufacturing  Go, 
SPRINGS 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B. 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL    OFFICE! 

First  National  Bank  Bldg.,  Pittsburgh,  Pa 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   monthly,    except   June,    July    and    August,   by    The    Railway    Club   of    Pitts- 
burgh, J.    U.  Anderson,   Secretary.   General   Offices,   Penna.   R.   R.,   Pittsburgh,   Pa. 

Entered  a.*  Secon<l  ('  as.s  Matter  February  (J.  lOl.i,  af  the  l'o.st(jfTiee  at  PittsburgJi- 
under  the  Act  ol  IMareli  .i.  l^T!'. 

l^^f'"'-  Pittsburgh.  Pa..   Sept.   24.   1915.  ^r/'e^/^o^/:; 

OFFICERS    FOR    1914—1915 
President 
F.   M.    IMcNULTY, 
Supt.  M.  r.  &  R.  S.,  Monon.  Conn.  R.  R., 
Pittsbiirgli,    Pa. 
First    Vice    President  Second    Vice    President 

J.    G.    CODE,  II.    II.    .MAXFIEl.D, 

General    Manager,   W.   P.   T.   R.    R.,  Master   .Mechanic,    P.   R    R 

Pittsburgh,    Pa.  Pittsburgh,     Pa. 

Secretary  Treasurer 

J.    D.    AXDERSOX.  F.    II.    STARK, 

Chief  Clerk,   Supt.   M.   P.,   P.   R.   R.,  Gen"l  Wupt.  Montour  IJ.  U., 

207    Penna.    Station,    Pittsburgh,   Pa.  Coraopoiis,    Pa. 

Executive    Committee 
L.   H.   TURNER,  D.    T.    REDDING, 

Supt.   M.    P.,   P.  &  L.    E.   R    R.,  Asst.  Supt.  "M.  P.,  P.  &  L.  E.  R.  R., 

Pittsburgh.    Pa.  McKees    Rocks.    Pa. 

F.    R.    McFEATTERS,  A.    G.    MITCHELL, 

Supt.    Union    R.    R.,  Supt.   Monon.    Div.,    P.    R     R 

East   Pittsburgh,   Pa.  S.   S.,   Pittsburgh,   Pa. 

Finance   Committee 
D.    C.    NOBLE,  E.    K.    COxNNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.     E.    POSTLETHWAITE,  A.    L.   HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co.,  Vice  Pres.  &  Gcnl.  Mgr.,  W.  A.  B    Co 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Tra!'fic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
D.   M.  HOWE,  A.    STUCKI, 

Manager,    Jos.    Dixon    Crucible    Co.,  Engineer, 

Pittsburgli,     Pa.  Pittsburgh,     Pa. 

CHAS.    A.    LINDSTROM.  O.   S.    PULLIAM, 

Asst.    to   President.    Pressed   Steel   Car   Co.,     Secretary,    Pittsburgh    Steel    Fdy.    Co, 
Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O    DAMBACH,  FRANK   T.    LANAHAN 

Supt.    W.    P.   T.    R.   R.,  President,    Fort   Pitt   Malleable   Iron    Co.. 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 

HARRY  HOWE, 
Insp'r.  Castings,  Pressed  Steel  Car  Co., 
McKees   Rocks,    Pa. 
Entertainment     Committee 
STEPHEN   C.   MASON,  R.    H.    BLACKALL, 

Secy.,    The    McConway   &   Torley   Co.,  Railway    Supplies, 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

D.    H.    AMSBARY, 
Dist.    Manager,    Dearborn   Chemical    Co., 
Pittsburgh,    Pa. 
Past    Presidents 

J.   H.    McCONNELL October,   1901,   to   October,   1903 

L.   H.   TURNER November,   190:-;,   to   October,   1905-. 

F.   H.   ST.-XRK November.   ]9u5,  to  October,   1907 

•   H.   \V.   WATTS November,  1907,   to  April.   1908 

D.   T.   REDDING November,  1908,  to   October.   1910 

F.   R.   McFE.ATTERS November,   1910,   to   October    191'>' 

A.    G.   MITCHELL November,   1912,   to   October,'  1914 

Deceased. 


Meetings    held   fourth    Friday   of  each   month,   except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING, 
SEPTEMBER  24,  1915. 

The  regular  monthly  meeling-  was  called  to  order  at  the 
Monongahela  House  at  8  o'clock,  P.  AL,  hy  President  F.  M. 
McXulty. 

The   followinu'  eentlemen  reeistered : 


MEMBERS. 


Ainsworth,  J.  H. 
Allison,  John 
Amsbary,  D.  H. 
Anderson,  /\.  E. 
Anderson,  f.  P. 
Ashlev,  1- .  P. 
Babcock,  F.  Pi. 
Earth,  J.  \V. 
Battinhouse,  J. 
Battv,  John 
Blair,  H.  A. 
Boehm,  L.  M. 
Bohannon,  G.  L. 
Bo3'er,  Chas.  E. 
Brandt,  E.  K. 
Braun,  Otto 
Prunner,  F.  J. 
Pugle,  G. 
Calvin,  A.  W. 
Chapman,  B.  D. 
Chester,  C.  J. 
Clark,  C.  C. 
Cline,  W.  A. 
Code.  J.  G. 
Cooper,  F.  E. 
Cooper,  J.  H. 
Cooper,  Wm.  M. 
Copeland.  T.  T. 
Cornelius,  R.  ]). 
Courtney,  D.  C. 
Croft,  E.  P. 
Cunningham,  R.  P 
Dalton,'C.  R. 
Dambach,  C.  O. 
Deagan,  J.  J. 
Deane,  Robt. 
Deem,  G.  M. 
Falkenstein,  W.  H. 


Farcjuhar,  P.  C. 
i^ettmger.  Pi.  U. 
l^itzgerald,  D.  \v'. 
Forcier,  C.  VV. 
l-'Ors\  the.  Geo.  P. 
Fulton.  A.  M. 
Gale,  C.  PP 
Geddes,  J  as.  Iv. 
Grewe,  PP  F. 
Guav.  John  W. 
Harsch,  A.  M. 
Playnes,  J.  E. 
Pleird.  Geo.  W. 
Herrold,  A.  E. 
Hershv,  |.  E. 
Hill,  J ;  F. 
PToffman,  C.  T. 
Holbrook,  \A'.  H. 
Howe,  D.  IvP 
Howe,  PP 
ITuchel,  H.  G. 
Huff,  Geo.  F.  Jr. 
Hunter,  J.  A.  ' 
lames,  R.  E. 
Kelly,  H.  S. 
Keptner,  J.  1'. 
Kinch,  L.  E. 
I\nicker!)ocker,  -\.  C. 
Klein,  R.  A. 
Knight,  E.  A. 
Knight.  E.  IP 
Panahan,  Frank  J. 
Panalian,  P  S. 
Panning,  C.  S. 
T^anning.  J.  Frank 
T.ansberry,  W.  B. 
T,aughner.  C.  P. 
Pidstone.  F.  J. 
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IJiulnei'.  \\  .  C. 
Lobez,  P.  L. 
Lang,  R.  M. 
Lvnn,  Sanil. 
M'ahley.  C.  G. 
Marcus,  M. 
Marshall.  W.T. 
Mcnsch.  E.  M. 
Milli<i"an,  E. 
.Mitchell,  A.  G. 
Mitchell.  lohn 
McColliini,  G.  C. 
McDonnell.  F.  V. 
^IcFarland,  H.  L. 
Mclntvre.  G.  L. 
^IcKinstrv.  C.  H. 
McXulty.  E.  ^I. 
McMcar.  G.  E. 
Xeal.  T.  T. 
Xeweil.  E.  W. 
Painter,  Joseph 
Patterson,  J.  E. 
Penn.  Wm. 
Phillips.  Eee 
PhilHs,  W.  A. 
Porter,  H.  Y. 
Proven,  John 
PnlHam.O.  S. 
Raholrl,  W.  E. 
ReddiniT,  D.  T. 
Richardson,  L. 


J<ichar(!s(;n.  W.  1'. 
Kidlev,  R.  C. 
Riley.  J.  W. 
Iv\an.  \\  in.  E. 
vSatllev.  E.  C. 
vSchaaf,  A..  J. 
Schaich.  W  ni.  E. 
Scheck,  H.G. 
Schultz.  George  IL 
Shadle.  C.  S.  ' 
Shaner,  E.  E. 
Shaw.  11.  1). 
Shfjurek.  T.  L. 
Sleeman,  W.  C. 
Smith,  J.  H. 
Smoot,  W.  D. 
Snitzer,  N.  E. 
Snvder,  ].  W. 
Stark,  l\  II. 
Suckfield,  G.  A. 
Summers,  ].  ]\L 
Taylor,  F.C. 
Thomas.  J.  H. 
\'o\vinkle,  E.  F. 
Wardalc.  N.  Jl. 
White,  F.  E. 
Williamson,  ].  A. 
Woernlev,  EL  F. 
Wyke,  J.'W. 
Vunt^bluth.  P..  J. 
Zinsmaster,  E. 


VISITORS. 


Anderson,  R.  I. 
Arnold,  J.  O. 
Ashton.  H. 
Botsford.  C.  F. 
Boslev.  X.  D. 
Brandt.  E.  A. 
Calvin.  G.  G. 
Clarke.  J.  J. 
Code.  Chas.  J- 
Davis,  A.  G. 
Desoe,  E.  G. 
DeBrun.  L  M. 
DuBarrv.  E.  G. 
Fields.  A. 
Fobb,  T.  W. 


Graham,  Russell 
Grieve,  R.  E. 
Hamilton,  Wm.  H. 
Haynes,  F.  L. 
Elorton,  las. 
Jacobs.  C.  F. 
Kintj-.  S.  A.  Jr. 
Lauc^hlin.  E 
Lonie.  J.  H. 
Alartin,  Dr.  P.  A. 
Maxwell,  F.  R. 
^Teihner,  G.  F. 
McArdle.  W.  P. 
McCormick.  C.  C. 
McMichael.  F. 
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Xoali,  \\\  J.  Spraguc,  L.  C. 

Pattern.  J.  G.  Stewart,  E.  E. 

Rawlins,  H.  A.  bwartzwikk-r,  R.  C. 

Shannon,  Chas.  Wagner,  E.  A. 

Shepard,  V.  ].  Walkeld,  G.  G. 

Slccth,].  H."  Wharton.  J.  E. 

Sn\(k'r,  R.  Whitniore,  H.  X. 
\\'iklcr,  H.  W. 

The  calling  of  the  roll  was  dispensed   \\ith,  the  attendance 
beiiig  recorded   on   tlie  registry  cards. 

The    reading   cf   the   minutes   of   the    last    meeting   was   dis- 
pensed with,  the  proceedings  liaviiig  been  ])ul)lishe(l. 

The    Secretary    read    the    following   list   of   applications    for 
membership : 

Botsford.  Clarence  F.,  226  East  Eighth  Avenue.  Homestead.  Pa. 
Recommended  by  W.  ]*>.  Eansberry. 

Clark,  W.  M.,  blaster  Carpenter.  P..  &  O.  R.  R..  4790  Sylvan 
Ave..  Pittsburgii.  Pa.    Recommended  Iw  Gus  Sigafoos. 

Davis.  A.  G..  Secretary  and  Auditor.  P.  .V.  &  .AIcK.  R.  R., 
AIcKees  Rocks,  Pa.     Recommen.ded  by  Harry  Howe. 

Ewing,  G  L.,  G.  L.  Ewing  &  P>ro.,  Homestead,  Pa.  Recom- 
mended l\v   W.    P).   LansberrA'. 

Geary,  J.  J..  Rei)resentative  Plomcstead  Gas  &  Electric  Co.. 
Eighth  Avenue.  Homestead.  Pa.  Reconmiended  by 
W.  P>.  Lansberry. 

Goodwillie.  E.  E..  Representative  Penna.  Steel  Co..  (  )liver  Build- 
ing. Pittsburgh.  Pa.     Recommended  b}-  PP  A'.  Porter. 

Graham.  Russell.  Draftsman.  Pressed  Steel  Car  Co.,  99  Grant 
Avenue,  Bellevue,  Pa.     Recommended  by  Harry  Howe. 

Hankele.  E  W..  Civil  Engineer.  IVnna  R.  R..  1003  I'enn  Avenue. 
Pittsburgh.  Pa.     Recommended  by  1\.  A.  Klein. 

Harper.  Robert  C.  Head  of  Blue  Print  Dept.,  Pressed  Steel 
Car  Co.,  Pittsburgh,  Pa.  Recommended  by  Harry  Howe. 

Kenney,  R.  ^^^.  Salesman.  A.  ]\1.  P.\ers  Co..  235  Water  Street. 
Pittsburgh.    Pa.     Recommended  bv  J.   P.   .Vnderson. 

Lockwood.    Chas.    H..    Draftsman.    I'ressed    Steel    Car    Co..    336 
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Lincoln     Avenue,     Jlcllevuc,     I'a.       Ivccomniended     by 
i  !arry    1  luwc. 

^[c^,llec^    W.    S..    -Manag-er,   Enterprise    Stamping   Co.,   McKees 

Rocks,    I'a.      Recommended  by  F.  H.    l.abccKk. 
i'ennepacker,  X.  \\'.,  Motive  Power  Inspector,  P.  R.  R.,  Tvventv- 
eighth   and    Liberty   Avenue.    l'illsl)urgli,    I'a.      Recom- 
mended by   George  F.  LIuff,  Jr. 
RehHn,  T.  (i..  Draftsman,  Pressed  Steel  Car  Co.,  3424  Fleming 
Avenue.     X.     S.,     Pittsburgh,     I'a.      Recommended    by 
Harry  Howe. 
Snyder.  Ru.dolph,  Enginehouse  Foreman,  J'.  R.  Iv.,  600  Jirowns- 
ville  Road.  Alt.  Oliver,  I'ittsburgh,  Pa.     Recommended 
by   H.  G.   Scheck. 
X'anDalsem.  G.  A.,  Draftsman,  Pressed  Steel  Car  Co.,  817  Tenth 
Street,  West  Park,  AfcKees  Rocks,  Pa.     Recommended 
1)\-  Harry  Howe. 
Wilder.  H.  \\'.,  Draftsman,  Pressed  Steel  Car  Co.,  931  >^  Wood- 
ward  Aven.ue,  AIcKees   Rocks.   Pa.     Recommended  by 
]  larry  Howe. 
Williams,  .Man  G.,  Assistant  ALaster  Mechanic,  Penna.  Co.,  6941 
Prospect    Street,    Pen   Avon,   Pittsburgh,    Pa.      Recom- 
mended b\  F.  V.  McDonnell. 
Wegener,  Henrw  Car  Foreman,  W.  P.  Ter.  Ry.,  No.  i   :Mofifat 
Street.    East    Carnegie,    I'a.      Recommended    by    C.   O. 
Dambach. 
PRESIDEXT:     As    soon    as    these    names   have   been    ap- 
pr(jved  by  the  Executive  Committee  the  gentlemen  will  become 
members 

The  President  appointed  the  following  N^ominating  Com- 
mittee on  Officers  for  the  ensuing  year  and  requested  them  to 
report  before  the  ckjse  of  the  meeting: 

D.  Af.  HowK,  Chairman 

W.    h.    HOLBROOK^ 

H.  G.  Scheck. 
The  Secretary  announced  that  he  had  received  information 
of  the  death  of  the  following  members  since  our  last  meeting: 
J.  E.  McGouGii, 
W.  A.  Smith, 

O.  P.  MiCCKEL, 

E.  AL  Grove. 
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I'RI^Sll^MXT :  It  is  custonian-  to  insert  in  the  Proceed- 
ings obituar_\-  notices  of  deceased  niemljers,  and  an  appropriate 
memorial  will  appeal"  in  the  next  issne  of  the  Proceedings. 

I'RESIDEXT:  If  there  is  no  further  business,  the  next 
in  order  is  the  paper  of  the  evenin.g,  w  liich  will  be  presented  by 
Dr.  W.  R.  Crane,  De.'m  of  the  School  of  Alines  of  The  Penn- 
sylvania State  College,  on  the  subject  "Trans])ortation  in  Alaska," 
illustrated  by  lantern  slides,  showing  the  character  of  the  coun- 
try, proposed  railwax'  routes,  other  means  of  transportation,  and 
additional  information  of  interest. 

DR.  W.  R.  CRANE:  Air.  President  and  gentlemen  of 
The  Railway  Club  of  I'ittsburgh  : — It  is  needless  to  say  that  I 
am  pleased  to  be  with  you  tonight  to  give  you  some  idea  of 
Alaska  and  of  its  great  ]:)Ossibilities. 

TRANSPORTATION   IN   ALASKA. 


Py  \\\   R.  Crank, 
Dean,  The  School  of  Alines  of  The  Pennsylvania  State  College. 


The  development  of  a  country  (le|)en(ls  very  largel_\-  upon 
its  accessibilit\-  either  by  land  or  by  water.  A  sea-board  is  of 
prime  importance  as  it  permits  trade  with  the  whole  world,  bnt 
without  adecpiatc  facilities  for  communicating  with  the  interior 
as  b}'  river  or  railroads  little  material  development  may  be  ex- 
pected throughout  the  country  as  a  whole. 

Construction  of  suitable  roads  is  of  great  imi;iortance  for 
the  develoj)ment  of  th.e  Territory  of  Alaska,  and  while  condi- 
tions there  are  not  radically  different  from  those  to  be  found 
in  other  new  countries  yet  there  are  conditions  that  are  jx'cnliar 
to  the  Territory.  Jn  the  hrst  place  there  are  few  good  harbors, 
which  may  seem  strange  to  one  not  familiar  with  the  facts  and 
who  has  only  the  rugged  coastline  of  the  country  in  mind.  There 
are  numerous  ba^'S  but  very  few  of  them  are  so  located  as  to 
be  readily  accessible  from  the  interior,  nor  are  they  suitable  for 
the  trans-shipment  of  freight  such  as  coal  and  ore,  as  thev  are 
often  undesirable  for  dock  construction  under  existing  condi- 
tions of  high  tides,  ice  and  extensive  shoaling.  Fnrther,  several 
of  the  most  advantageously  situated  harbors  cannot  be  used  ow- 
ing to  their  exposed  position.     Others  are  rendered  inaccessible 
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throui^-lunit  the  greater  ])art  of  the  year,  ht'injr'  icc-ljonnd,  whiclT 
is  particularh-  true  ol  the  lU'rini;'  coast  as  far  soutli  as  IJristol 
Ikiw  and  Cook   Inlet  ahove  ()0  decrees  north  latitude. 

The  mouths  of  all  the  lar^e  rivers  of  Alaska  arc  shoaled 
to  a  remarkahle  extent,  which  is  ])articularly  true  of  the  Yukon, 
the  Kuskokwim.  and  the  Cop])er  ]\iver.  However,  beyond  the 
^S^reat  niud-tlats,  through  which  uncertain  and  ever  shifting 
channels  occur,  broad  expanses  of  navij^able  waters  are  to  be 
found,  in  several  instances  extending"  for  thousands  of  miles. 

(  )nce  in  the  interior  other  adverse  conditions  are  encoun- 
tered in  the  construction  of  both  was^on  and  railroads.  Deep 
snows  with  the  attendant  large  and  variable  run-off,  exceedingly 
rough  countrv,  permanenth-  frozen  ground  covered  with  a  thick 
mantle  of  moss,  and  great  areas  of  swamp  land,  are  some  of 
the  conditions  most  commonly  met.  Scarcity  of  good  labor  and 
high  rate  of  pa_\'  also  contribute  to  the  difficulties  and  expense 
of  the  work. 

Alaska  is  a  territory  of  considerable  size  as  is  evident  when 
it  is  compared  with  (Jther  districts  with  which  we  are  more 
familiar;  for  instance  it  is  twice  the  size  of  Texas  and  about 
one-fifth  that  of  the  total  area  of  the  United  States.  It  is  a 
new  countrv,  new  geologically,  as  is  shown  by  the  great  boulder 
and  gravel  strewn  planes  of  the  northern  and  central  ports, 
and  new  in  civilization  and  develoiiment  as  there  are  only  64,000 
inhabitants,  less  than  36,000  being  whites. 

Alaska  was  ]:)urchased  from  Russia  in  1867  for  the  sum  of 
$7,200,000  since  which  time  it  has  returned  to  the  people  of  the 
United  States  over  $460,000,000  or  sixty-three  times  the  i)ur- 
chase  ])rice.  Of  this  sum  $244,156,000  in  gold  has  been  taken 
from  the  gold-bearing  gravel,  while  the  remaining  $215,844,000 
is  distributed  among  minerals,  fishery  ]iro(lucts,  furs,  etc.  The 
average  annual  commerce  bcivveen  Alask-a  and  the  States 
amounts  to  no  mean  sum,  being  very  close  to  $50,000,000,  and 
is  made  u]^  of  outgoing  ores,  canned  fish,  furs,  etc.,  while  incom- 
ing shi])ments  of  food  stuffs,  machinerw  coal,  anrl  lumber  amount 
to  ap])roximately  $17,000,000  ]K'r  year.  ( )ver  40,000  tons  of 
freight  are  handled  bv  steamboats  operating  on  the  Yukon  alone. 
No  reliable  estimate  of  the  freight  carried  over  the  military  road 
to  Fairbanks  and  c  n  the  Kuskokwim  is  available,  but  it  must 
amount  to  several  thousand  tons.     Practically  none  of  this  freight. 
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is   handled   by   any  of  the  existing  railroads,  but  is   largely  de- 
livered from  the  boats  at  the  point  of  consumption  or  use. 

The  c[uestion  of  raih'oads  for  Alaska  is  not  a  new  one,  as 
is  evident  from  the  fact  that  over  fort}'-five  roads  have  been 
proposed  and  constructed :  however,  of  this  number  only  ten 
have  begun  construction,  althcmgh  the  stock  of  a  number  of 
others  has  been  placed  on  the  market. 

The    railroads    that    have    been    constructed,    together    with 
other  data  such  as  mileage,  terminals,  and  gauge,  are  given  in 
the  following  table  :  * 
Southeastern  Alaska : 

White    Pass   and    Yukon    route,    Shagway   to    White 
Pass    (narrow   gauge).     Terminal   at   White   Horse, 

Yukon  Territory — total  mileage.   102  miles 20.4 

Yakutat   Southern   Railway,   Yakutat  to   Situk   River 

(  narrow    gauge )     9.0 

Copper   River :     Copper  River  &   Northwestern   Railway. 

Cordova  to  Kennicott   (standard  gauge) i95-0 

Kenai   Peninsula:     Alaska   Northern  Railway,   Seward  to 
a    point    near    head    of    Turnagain    Arm     ( standard 

gauge)    71.6 

Yukon    15asin:      Tanana    A'alley    Railway,    Fairbanks   and 

Chena  to  Chatanika    (  narrow    gauge  ) 46.0 

Seward   Peninsula  : 

Seward   Peninsula   Railwav,    Nome  to   Shelton    ( nar- 
row gauge  )    80 .  o 

Paystreak,   I'ranch,  v'^eward    Pennisula  ]<ailway   (nar- 
row   gauge )     6.5 

Council   City   &   Solomon   River  Railway.   Council   to 

Penelope  Creek  (standard  gauge) 32-5 

Wild  Goose  Railwaw   Cnimcil   tC'  Ophir  Creek    (nar- 
row   gauge  )     V  o 


466 .  o 

As  ]ireviousl\-  pomted  out  the  coastal  terminals  for  rail- 
wavs  in  Alaska  are  com]:)arativclv  few  even  after  the  broad 
mountain  barrier  which  screens  the  greater  part  of  the  territ'^ry 


Railway  Routes   in   Alaska,  and  Report  of  Alaska  Railroad 
Commission.  62d  Congress.  3d  Session.  Document  No.   1346. 
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has  \k-cu  l)rol<cii  lliniunli.  ll  iiia\  l)c  said  ihal  under  the  above 
hmiliiii;'  cimditions  th;.'  coastal  terminations  of  rail\va_\s  must 
come  between  Bristol  Ua)  on  the  west  and  L\  nn  Canal  on  the 
east.  althoiiiL^h  it  has  lieen  placed  I)et\\een  Cook  Inlet  and  Lynn 
Canal,  a   much   more  limited  distance. 

l<eavinu-  out  of  consideration  that  ])art  of  Alaska  which 
lies  north  of  a  line  extending-  almost  due  eastward  from  the 
lower  end  of  Kotzelme  Sound  to  the  international  boundary  line, 
as  bein^'  miiJrepared  for  railway  trans])ortation.  and  dividin,G^ 
the  remaining'  territor\-  by  a  line  extending;'  almost  due  south 
from  a  ])oint  on  the  ^'ukon  near  Tanana  to  the  west  coast  of 
Cook  Inlet,  we  have  the  two  lar^e  districts  into  which  railwavs 
nuist  l)e  built.     (  )f  these  two  districts,  the  one  hino"  to  the  east 


Coal   Resources  of    Cook    Inlet — Out- 
crops of  Coal  Beds  on  Bluffs. 
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has  an  area  of  125,000  square  miles  and  constitutes  what  is 
known  as  central  Alaska.  It  has  produced  in  gold  alone  over 
$75,000,000  while  over  $5,000,000  worth  of  copper  is  annually 
shipped  to  the  States.  Further,  it  contains  the  great  known 
coal  fields  of  the  Territory.  A  third  district  includes  the  whole 
of  southeastern  Alaska  or  the  so-called  Pan-handle,  which  con- 
tains some  of  the  largest  gold  mines  in  the  world,  having  an 
annual  production  in  gold  of  $4,000,000.  Practically  all  of  the 
transportation  lines  so  far  planned  for  the  territory  have  been 
located  within  these  areas.  *  The  district  lying  to  the  west- 
ward is  less  well  known,  but  gives  promise  of  being  a  good 
mineral   producer. 

According  to  Alfred  IT.  Brooks,  "  *  ^lember  of  the  Recent 
Railway  Commission,  the  geographic  features  limit  the  routes 
to  four  zones  which  are  as  follows :  (  i  )  the  Chilkat  basin, 
(2)  the  Alsek  basin,  (3)  the  Copper  ba>^in,  and  (4)  the  Susitna 
basin.  The  rivers  after  which  the  basins  are  named  indicate 
the  general  position  and  direction  of  the  routes. 

The  three  districts  first  outlined  above  may  be  designated  as 
follows:  (I)  A,  the  western  :  P,  tlie  middle;  and  C,  the  eastern. 
The  railways  that  have  been  proposed  and  constructed  or  parti- 
ally constructed  in  eacli  of  these  districts  are  given  below  : 

District  A. 

Chilkat  Inlet  Ry.  and  Navigation  Co. 
Alaska  and   Xorth western   R}'.   Co. 
Chilkat  and  Yukon   Rw  Co. 
Haines  Mission  and  [inundary  R.  R.  Co. 
Dyea  and  Chilkoot   M.  R.  Co. 
Chilkoot  R.  R.  and  Transportation   Co. 
Chilkoot  Pars  Transj^ortation  Co. 
'■'Pacific  and  Artie   R>-.  and   Xavigation  Co. 
American   and   Canadian   Transi)ortation    Co. 
Yukon   Railway   Com])any. 
Yukon  Alining,  Tradint?-  and  Transportation  Co. 


Railroads  in  Alaska.     6odi  Congress,  2d  v'^ession.     Document 

No.    1 20 1.     See  accompanying  map. 

The  U.  S.  G.  S.,  Bulletin' Xo.  284,  page   11. 
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Juneau.  Douglas  and  Treadwell  R.  R.  Co. 
Aslaska  Southern  R\-.  Co. 
The   Sctuck  R.   R.  Co. 
'The  Vakutat  and  Southern   Rv.  Co. 


■>S^f 


District    B. 

Alaska  Central  R.  R.  Co.  \'aldez  to  Yukon  River,  etc. 
Alaska   Central  Ry  Co.   Resurrection  Bay  northerly,  etc. 
Alaska  Pacific  Ry.  and  Terminal  Co.,  Controller  Bav. 
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.Vkroii.   Sterling  and  Northern   R.    R.   Co.,   X'aldez  east  and 
north. 

Alaska   Home   R> .   Co.,   \'aldez  easterly. 
'^'Cop])er   River  and    Xorthwestern   Ry.    Co.,   Controller   l^ay, 

etc. 
'■'Copper  River  Ry.   Co.,  ( )rca    liax-  east  and  north. 

Katalla  and  Carhon  Mtn.  R}-.  Co.,  Controller   Wry  north. 

Hubbard-Elliott  Copper  Mines  Development  Co.  of  Alaska. 

Yaldez- Yukon  R.  R.  Co.,  A'aldez  easterly. 
^''Valdez-Marshall  Pass  anrl  Northern  Ry.  Co.,  X'aldez  east. 

Bering  River  R.  R.  Co.,  Controller  liay   (  Ivanak  Island). 
"'Tanana  Alines  R.  R.  Co.  (  Now  Tanana  A'aldez  R.  R.  Co.) 

A'aldez,  Copper  River  and  Tanana  Iv.  R.  Co.,  A'aldez  east. 

Cook  Inlet  Coal   Fields  Co.,  Cook  Inlet. 

-Alaskan  Coal  and  Coke  Co.,  A'ukon  River. 

District   C. 

Alaska  Coast  Line  R.  R.  Co..  Nome  along  coast. 
Bering    Sea    and    Council    Cit\'    Ry.    Co.,    .Nome   to    Council 
City.  etc. 
'''Council    Cit\'    and    vSolomon    ki\er   R.    R.    Co..    Solomon    to 

Council  City,  etc. 
"Golovin  Ba_\-  R.  R.  Co.,  Council  City  northerly  and  easterly. 
*Sc\vard  Peninsula   Rw  Co.,  Nome  n.orthcrly,  etc. 
Yukon  River  and  Bering  Strait  R.  R.  Co.,  Teller  to  Council 
City,   etc. 
'AA'ild   (joose   R.    R.   Co.,    Nome   nortlurly. 
Nel'jraska,  Kansas  and  Ciult   \\y.  Co.   ( l<no\vn  as  Alaska  and 

Cape   Nome  Rv. ) 
Trans- Alaskan  Ry.  Co..   Port  Clarence  easterl}-,  etc. 
Trans-Alaska  Ry.  Co..  Pcirt  Clarence  easterly,  etc. 
Tin  Citv  and  .Arctic  R.  R.  Co..  Tin  Cit\-  northerl}-. 
Northwestern    R.    R.    Co.,    (  )id\-    ])ier   and    terminal    ground 

at  Bering  City. 
Norton    Bay    and     A'ukon     P'ailwax'    and     Navigation    Co., 
Norton  Bav. 


(i  )  :     Railroads  in  Alaska,     fioth  Congress.  2d  Session.     Docu- 
ment No.  1 20 1. 
*       Constructed  roads.- 
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Alaska    Short   Line    Railway    aii'l    Xavit;"ati()n    Co.,   lliamiia 

Bav. 

^. 

That  it  has  not  ])rovcn  to  he  an  easy  task  to  finance  rail- 
ways in  .\laska  is  evident  from  the  fact  that  out  of  the  forty- 
five  that  have  been  incorporated  onlv  nine  have  had  siifificient 
construction  work  done  to  ])crniit  them  to  be  called  railways, 
while  in  a  number  of  instances  th.e  point  has  been  stretched  to 
allow  of  this,  as  less  than  ten  miles  of  rails  have  been  laid. 

It  is  not  likel\'  that  other  railways  will  be  Iniilt  in  Alaska 
"by  private  capital,  at  least  for  some  time  to  come.  The  c|ues- 
tion  might  be  asked,  why  is  there  such  a  reluctance  on  the  part 
of  private  corporations  to  build  rail\va\s  in  this  territory?  It 
is  surely  not  because  railways  in  Alaska  would  offer  less  in  the 
wav  of  return  to  investments  than  do  railways  in  other  new 
countries,  but  rather  that  conditions  have  changed.  The  trans- 
continental railways  of  the  states  were  given  material  assistance 
through  large  subsidies  of  land.  Few  ])eople  toda}'.  and  parti- 
cularlv  those  living  in  the  west,  look  with  favor  u]ion  such  a 
method  of  encoiu'aging  the  construction  of  railwa}s.  There  is 
little  doubt  but  that  capital  could  readily  be  secured  for  Alaskan 
railways  should  the  government  oft'er  sufficiently  alluring  oppor- 
tunities to  participate  in  the  natural  resources,  as  has  been  done 
in  the  states  in  the  past. 

The  people  of  the  United  States  have  now  come  to  the 
point  where  thev  demand  that  a  corporation  must  be  what  it 
claims  to  be  in  order  that  com])et!tion  mav  l)e  free  and  fair,  and 
"by  the  same  token  a  railroad  must  be  a  common  carrier  and  not 
a  producer  of  freight.  It  is  claimed  that  such  a  railroad  wotild 
not  pay  immediately  in  Alaska,  and  the  contention  is  dotibtless 
true. 

What,  then,  is  the  solution  of  the  problem  ?  The  answer  is, 
government  constructed  and  owned  railwavs.  But  the  territory 
of  Alaska  is  large  and  its  resources  fliversified  :  as  new  resources 
are  discovered  new  districts  will  be  opened  up  and  railwavs  will 
§■0  to  them.  Development  well  under  way,  private  capital  will 
not  be  slow  to  fall  in  line  and  do  its  part. 

Mr.  Lane.  Secretary  of  the  Department  of  the  Interior,  has 
•given  several  reasons  v.diy  the  government  should  imdertake  rail- 
road building  in  Alaska  ;  he  sa\s : 
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"I  liave  already  expressed  my  belief  that  it  was  wise  for 
the  government  itself  to  undertake  the  construction  and  opera- 
tion of  a  svstem  of  trunk  line  railroads  in  Alaska.  And  I  am 
led  to  this  view  irrespective  of  the  possibility  of  private  enter- 
])rise  undertaking-  such  work,  although  my  belief  is  that  no 
railroads  would  be  prix'ately  constructed  in  Alaska  for  many 
vears  to  come  exce])ling  adjuncts  to  some  private  enterprise. 
Be  that  as  it  mav,  it  would  seem  wise  for  the  government  to 
undertake  this  task  upon  grounds  of  state.  The  rates  and  the 
service  of  such  railroads  should  be  fixed  with  reference  to 
Alaskan  development — not  with  regard  to  immediate  returns. 
The  charges  fixed  should  be  lower  for  years  to  come  than  would 
jnstifv  private  investment.  I  would  buil<l  and  operate  the  high- 
wavs  in  the  same  spirit  that  the  counties  or  the  states  build 
wagfjn  roads — not  for  revenue,  but  for  the  general  good.  After 
all.  a  radroad  is  little  more  than  an  operated  wagon  road.  In 
many  countries  they  still  call  railroad  cars  "wagons."  Our  laws 
as  to  railroads  are  evolved  from  our  old  laws  as  to  carriage  by 
wagon.  ( )ur  courts  speak  of  railroads  as  Droj^erty  charged  with 
a  ])ublic  interest  and  so  justify  the  regulation  of  their  rates. 
I'.ut  no  court  would  ju'^tify  the  imjiosition  of  rates  made  for  the 
purpose  for  which  Alaskan  rates  should  be  made — the  creation 
of  a  commonwealth.  If  this  is  our  task,  it  should  be  done  "  "  '•' 
with  a  conpcif)Usne;-s  tb.at  tbic  dollar  sjUMit  today  on  an  Alaskan 
railroad  will  vield  no  more  immediate  return  on  the  investment 
than  the  dollar  spent  on  the  Panama  Canal. 

'Idiese.  then,  are  |)ersnading  reasons  for  the  belief  that  the 
government  should  undertake  to  drive  from  the  coast  inland 
one  or  more  lines  of  railroad  :  (  i  <  The  government  already 
regards  it  as  its  dutv  to  bu.ild  wagon  roads.  Such  roads  when 
well  built  are  almost  as  costly  as  the  constructi(Mi  of  a  railroad, 
which  is  the  essential  modern  means  of  trans])ortation. 
(2)  There  can  lie  no  assurance  that  without  surrendering  our 
resources  in  Alaska  private  railroads  will  be  built.  (3)  The 
o])ening  of  this  new  conr.try  demands  that  the  highways  of 
travel  and  commerce  should  be  made  wholly  sul)servient.  not 
to  private  interests,  but  to  the  upbuilding  of  this  territory,  that 
they  n.iay  be  the  real  servants  of  the  national  ])uri)ose. 

If  it  is  thought  wise  to  recou])  the  government  for  its 
original  outlay  it  can  l)e  done,  at  least   in   i)art.  b_\-   following  a 
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])1;mi  nol  uiikiidwii  tn  our  ])ci)])lc — !)y  L^iviiit;'  a  land  subsidy  to 
the  nwiKTS  ol'  the  road.  Kctaiii  in  tlic  ^ovcnnncnt  one-half  of 
the  land  on  each  side  <d'  the  railroad  until  it  had  ap])reciatcd 
in  value  h\  the  growth  of  the  lands  g-ivcn  to  the  public.  Thus 
the  i;-overnnient  would  subsitlize  itself  and  reap  some  of  the 
bcnetils  accruini.^-  to  its  land  from  the  construction  of  the  road, 
luds^in^-  1)\-  the  increase  in  land  values  in  the  newly  opened  sec- 
tions of  Canada,  who  could  say  but  that  long-  before  the  bonds 
were  due  the  government  would  th.us  have  an  asset  sufficient  to 
meet  the  original  debt  ?"' 

(  )n  October  20,  iy)\s.  the  President  signed  the  Alaskan  rail- 
wav  bill,  which  directed  him  to  purchase  or  construct  300  miles 
of  railroad  in  Alaska  at  a  cost  not  to  exceed  $35,000,000.  The 
bill  places  upon  the  j^resident  responsibility  for  the  selection  of 
the  route  from  tidewater  to  the  interior  and  the  construction, 
equipment,  and  o])eration  or  leasing  of  such  lines  as  he  may  con- 
struct or  buv  to  constitute  this  route. 

The  bill  further  provides  for  a  redemption  fund  into  which 
shall  be  paid  50  per  cent  of  all  moneys  derived  from  the  sale 
of  public  lands  in  Alaska  or  of  the  coal  or  mineral  contents 
thereof.  ^lachinery  utilized  in  the  construction  of  the  Panama 
Canal  is  made  available  for  the  construction  work. 

On  April  10,  19 15,  President  Wilson  announced  the  route 
of  the  new  Alaskan  railroad,  wdiich  is  to  be  known  as  the  Susitna 
route.  The  termini  of  the  line  arc  Seward  on  Resurrection  Bay 
and  Fairbanks  on  the  Tanana  River,  a  distance  of  471  miles. 

In  order  that  a  comprehensive  idea  may  be  had  of  trans- 
portation methods  in  Alaska  brief  statements  will  be  made  which 
will  cover  the  ground  in  a  general  way,  special  emphasis  being 
placed  upon  ocean,  river,  and  railroad  transportation. 

Ocean  Transportation. 

Few  of  the  seaports  of  Alaska  are  connected  by  roads  of 
any  description  whatever,  wdiich  means  that  they  arc  more  or 
less  isolated  and  must  depend  upon  boat  service  almost  entirely. 
The  harbors  of  southeastern  Alaska,  and  extending  to  Cook  Inlet 
in  the  Gulf  of  Alaska,  are  within  1500  miles  of  Puget  Sound 
ports,  being  practically  free  from  ice  the  year  round.  Six  trips 
a  month  arc  maintained  during  the  summer  to  the  more  extreme 
points,  while  the  ports  of  southeastern  Alaska  hav^e  more  fre- 
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quent  service.  Winter  service  is  maintained,  but  at  less  frequent 
intervals.  Xome  and  St.  Michaels  are  accessible  during  about 
three  months  of  the  year,  steamers  making  trips  direct  from 
Puget  Sound  points.  There  is  no  regular  and  continuous  serv- 
ice between  Alaskan  ports  except  those  east  of  Cook  Inlet. 

■  The   following  steamship  lines  operate  between  Alaska  and 
the  States  :   '■■- 

1.  Alaska    Steamship   Company 13  boats 

2.  Pacific  Coast  v^tcamshi])  Company 6 

3.  .\laska   Coast    Steamship   Company.... 3 

4.  Western.  Alaska  Steamship  Company 3 

5.  Xurthern   Steamship   Company 2 

().     Humboldt   Steamship   Compan\- i   boat 

7.  Dodge  Steamship  Company i 

8.  Canadian-Pacific   Xavigation  Company 2  boats 

g.      N'arious    smaller   lines,    cannery    vessels,    and 

small    independent    boats 

Total    31  boats 

The  net  btirden  of  the  boats  operated  by  the  above  com- 
panies ranges  from  500  to  2400  tons.  The  service  from  Puget 
Sound  ports  is  approximately  as  follows:  to  Skagway.  one 
passenger  and  one  freight  vessel  every  two  days  in  summer  and 
every  three  days  in  winter ;  to  Seward,  six  passenger  and  two 
freight  boats  per  month,  and  four  passenger  and  two  freight 
boats  in  winter.  Cook  Inlet  points  are  served  about  once  in 
every  twenty-three  to  twenty-five  days.  X^ome  and  P>ering  Sea 
ports  have  six  comljination  passeiiger  and  freight  boats,  and 
from  four  to  six  freight  boats  call  during  the  four  months 
extending  from  ]une  i  to  October  i. 

Seward  on  Resurrection  Pay  will  probal^ly  become  the  most 
important  northern  sea  port  as  it  will  be  the  coastal  terminus  of 
the  new  government  railroad  now  being  built.  However,  the 
new  town  of  Anchorage  on  Knik  Arm.  which  has  sprtuig  into 
life  during  the  last  year,  will  probably  be  a  more  important 
commercial  center  for  some  time  to  come,  as  the  construction  of 
the  railroad  will  be  extended  both  to  the  north  and  south  and 


Transportation  Conditions  in  Alaska,  bv  Captain  James  Gor- 
don Steese.     The  American  Review  of  Reviews,   1914. 
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Seward  on   Resurrection  Bay — The  Southern  Terminus  of  the 
Governiwent    Kauv^ay. 

all  of  the  supplies  will  have  to  be  handled  there.  Anchorage  is 
situated  on  the  south  side  of  Knik  Arm  near  the  mouth  of 
Woodrow  Creek,  formerly  called  Ship  Creek.  The  harbor  at 
Woodrow  Creek  has  been  used  for  years  by  ocean-going  boats 
as  it  is  the  only  deep-water  anchorage  in  the  Arm  ;  formerly  all 
supplies  for  Susitna  and  Knik  were  lightered  fron.i  this  point. 

Juneau  and  Skagway  will  probably  not  be  affected  much 
l)y  the  construction  or  operation  of  the  government  railroad  as 
they  already  occupy  important  industrial  and  commercial  posi- 
tions; the  former  being  the  capitol  of  the  Territory  of  Alaska 
besides  being  situated  in  close  proximity  to  several  large  and 
rich  gold  mines,  namely,  the  Alaska  Treadwell  and  The  Alaska 
Gold  Alines  Company  ;  Skagway  is  the  coastal  terminus  of  the 
White  Pass  and  Yukon  railroad  which' connects  the  coast  with 
the  valley  of  the  Yukon  River.  These  towns  as  well  as  other 
sea  ports  of  southeastern  Alaska,  while  not  affected  directly  by 
the  railroad,  will  undoubtedly  benefit  by  the  increased  business 
that   will  attend  the  construction  and  operation  of   the  railway. 

Ocean  transportation  in  Alaskan  waters  has  proven  verv 
costly  for  the  companies  operating  the  steamships,  owing  to  the 
exceedingly  rough  coast  and  very  inadequate  protection  of  light- 
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houses  anci  other  aids  to  navigatiori.  Tlie  invidious  comparison, 
tliat  is  almost  unconsciously  made  by  those  passing  through 
Canadian  and  L'nited  States  territory  respectively,  is  far  from 
complimentary  to  th.e  policy  of  the  government  in  encouraging 
the  development  and  growth  of  Alaska.  Hardly  a  year  passes 
but  that  some  vessel  engaged  in  Alaska  coast-wise  trade  is 
wrecked  with  almost  invariable  loss  of  life.  To  complete  the 
system  and  ensure  the  ])roper  and  efficient  operation  of  the 
scheme  of  transportation  inaugurated  by  the  construction  of 
the  government  railroad,  a  line  of  government  owned  steamships 
should  operate  between  the  states  and  Alaska.  Anything  short 
of  this  or  a  confiscatory  policy  will  mean  that  the  full  benefit 
of  the  enlarged  and  improved  transportation  facilities  ))rovided 
by  the  railroad  will  not  be  realized. 

Railroad  Traiisporfatioii. 

(Jf  the  nine  railways  that  have  been  constructed  and  ])Ut 
in  operation  in  the  Territory  of  Alaska  three  will  be  discussed 
and  a  fourth  cited  as  typical  of  the  work  of  pioneer  railroad 
Inulding.  In  fact  each  of  the  three  routes  first  discussed  has 
been  pushed  through  the  great  mountain  barrier  which  extends 
for  over  i.ooo  miles  along  the  coast  and  represents  undoubtedly 
the  most  formidable  obstacle  to  railroad  construction.  The  three 
lines  that  have  been  chosen  are  the  \\diite  Pass  and  Yukon  route, 
the  Copper  River  and  Northwestern,  and  the  Alaska  Northern 
Railway.     The  fourth  is  the  Alaska  Short-Line  route. 

The  \\  bite  Pass  an(^  Yuk'in  Railway  follows  one  of  the 
routes  taken  by  prospectors  in  1897  when  the  rush  to  the  gold 
fields  began.  Fully  28,000  people  went  over  the  White  and  Chil- 
koot  passes  during  1898,  carrying  upward  of  35.000  tons  of 
freight,  wh.ich  were  transported  by  horse,  sleds  and  on  the  backs 
of  men.  The  Wdiite  Pass  is  less  steep  than  Chilkoot  but  some- 
what longer  ;  it  has  an  elevation  of  2,880  feet  and  is  very  rugged. 
The  distance  from  tidewater  to  navigable  waters  tributary  to  the 
Yukon  by  way  of  the  White  Pass  is  no  miles.  The  first  twenty 
miles,  in  United  States  territory,  has  the  maximum  grade,  which 
is  a  trifle  less  than  4  per  cent  for  about  fifteen  miles.  The  inter- 
national boimdarv  line  is  crossed  at  the  summit,  so  that  ninety 
miles  are  in   Canadian  territory.     The  road  was  built  by  W.  J. 
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I  K'iK'\-.  contraclor,  wlio  did  the  work  in  record  lime  and  over- 
came many  and  trying"  obstacles. 

Wdiile  ibis  raib-oad  can  bardly  1)e  considered  as  an  Ameri- 
can bne,  yel  it  will  exerl  considcral)le  inflnence  as  a  competitor 
lo  an\-  other  line  or  lines  tbat  may  be  1)nilt  connectinj;-  tbe  coast 
witb  tbe  interior,  as  it  bas  been  for  some  time  a  well  estal)lisbed 
route  for  passengers  and  freigbt  to  tbe  Yukon  basin. 

Tbe  Copper  River  and  Xortbwestern  railroad  extends  from 
Cordova,  a  town  situated  on  an  arm  of  Prince  Williams  Sound, 
to  tbe  montb  of  tbe  Copper  River,  tbence  up  tbe  river  to  Cbitna. 
tben  along-  tbe  Cbitna  River  to  Rennicott.  At  Kennicott  is  tbe 
Bonanza  copper  mine,  probably  one  of  tbe  ricbest  in  tbe  world, 
wbicb  is  owned  by  tbe  combined  IMorgan-Guggenbeim  interests. 

Few  railroads  bave  ever  been  built  and  put  in  successful 
operation  in  so  sbort  a  time  and  under  such  adverse  conditions 
as  was  tbis  road.  In  tbe  iirst  place  several  false  starts  were 
made  before  tbe  present  route  was  decided  upon,  wbicb  was 
practically  chosen  by  a  process  of  elimination  ;  \"aldez  was  first 
selected  for  tbe  coastal  terminus  but  was  abandoned  owing  to 
excessive  grade — at  least  that  is  tbe  claim — tben  Katalla  was 
chosen,  but  after  spending  about  a  million  dollars  it  too  was 
abandoned  through  failure  to  secure  a  suitable  harbor.  Finally 
Cordova  was  definitely  decided  upon  and  the  line  was  rapidly 
pushed  out  along  the  coast  and  up  the  river. 


Copper   River  and   Northwestern    Railroad. 
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T(j  traverse  the  low  country  adjacent  t(j  the  coast  was  not 
(hfficuh.  but  serious  trouble  was  encountered  when  the  delta 
of  the  Copper  River  was  reached.  The  Co])per  River,  like  most 
of  the  Alaskan  rivers,  is  fed  by  glaciers.  It  therefore  transports 
large  quantities  of  silt  which  is  readil\-  carried  in  the  upper 
reaches  of  the  river  Init  which  on  approaching  the  sea  level  is 
deposited,  forming  great  areas  of  mudflats  through  wdiich  many 
sluggish  streams  run.  Further,  periodic  floods,  which  are  char- 
acteristic of  such  streams,  inundate  the  delta,  entirely  changing 
the  ap])earance  of  the  country.  e;i)ecially  with  respect  to  land 
and  water. 

In  si)ite  of  these  difficulties  the  road  was  energetically 
pushed  forward,  trestle-work,  fills,  and  bridges  following  one 
another  in  ra])id  succession  until  the  gorge  of  the  river  was 
reached,  when  a  new  obstacle  presented  itself,  namely,  the  pas- 
sage of  the  glacial  region.  Some  forty-nine  luiles  from  the 
mouth  of  the  river.  Childs  glacier  is  met  which  presents  a  wall 
of  ice  ranging  from  150  to  303  feet  in  h.eight  and  extending' 
for  three  miles  along  the  north  bank  of  the  river,  in  fact  form- 
ing the  bank  of  the  river  itself.  To  pass  this  glacier  it  was 
neccssar\-  to  cross  the  ri\er.  then  as  Miles  glacier  occurs  on  that 
side  and  but  a  short  distance  beyond  it  was  necessary  to  recross 
the  river.  ]\Iiles  glacier  also  reaches  to  the  river  but  as  it  is 
retreating  the  danger  from  ice  is  less  than  with  the  Childs 
glacier.  Following  the  bank  of  the  river  opposite  the  Miles 
glacier  the  railroad  extends  for  seven  miles  through  the  rough 
coimtrv  of  Aliercn^mbie  Canon,  when  still  another  glacier  is 
encountered,  namelw  the  Allen  glacier.  This  glacier,  like  the 
^liles.  has  retr.'ated.  but  to  a  much  greater  extent;  in  fact  it 
is  ])racticallv  a  dead  glacier,  i.  e..  has  ceased  to  advance.  The 
roadbed  was  built  for  miles  upon  the  terminal  moraine  of  this 
glacier  and  in  ])laces  was  actuallv  laid  on  stagnant  ice.  Beyond 
this  poin.t.  troubles  from  glacial  ice  were  past,  but  an  exceed- 
ingly rough  countr\-  had  to  be  traversed. 

W'ork  on  the  road  was  carried  on  throughout  the  year ;  win- 
ter work  except  for  the  extreme  cold  had  its  advantages  in  that 
much  of  the  construction  work  could  be  done  u])on  the  ice  which 
covered  the  river.  It  is  said  that  one  of  the  steel  bridges  that 
was  built  over  the  river  at  a  cost  of  $1,500,000  had  been  com- 
jileted   but   a    few   hours   when   the    ice   of   the    river   broke    up. 
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The  Million-and-a-half-dollar  Bridge   Built  Across  the   Copper  River 
Near  Childs   Glacier. 

and  the  supjxjrtini;'  suljstructnre  was  swept  away.  The  road  is 
195  miles  long  and  has  a  maximum  grade  not  exceechng  9/10 
per  cent,  while  the  curvature  does  not  exceed  14  degrees. 

^Maintenance  of  this  road  is  high  owing  to  frequent  wash- 
outs in  the  spring  and  summer,  and  snowslides  during  the  winter 
months.  The  traffic  upon  the  road  is  limited  almost  entirely  to 
the  shipment  of  copper  ore  from  the  IJonanza  mines,  which  in 
turn  is  transshipped  at  Cordova  for  treatment  in  smelters  in  the 
States.  In  order  that  the  weight  may  he  reduced  to  a  consider- 
able extent  the  ore  is  ]:)ut  through  a  concentrating  mill  situated 
at  the  mines. 

It  was  the  Cordova-Chitna  portion  of  this  railroad  that  the 
Railroad  Commission  recommended  that  the  government  buy 
or  lease  as  the  initial  •  part  of  the  route  to  Fairbanks.  While 
this  was  not  done  there  is  little  doubt  but  that  at  some  time 
in  the  future  the  road  will  be  continued  up  the  valley  of  the 
Copper  River  to  Fairbanks  or  the  Yukon,  or  to  both. 

The  Alaska  Northern  Railway,  formerly  the  Alaska  Central 
Railway,  was  projected  from  Seward  on  Resurrection  Bay  to 
Fairbanks  by  way  of  the  Susitna  A^alley  and  Broad  Pass.  It  has 
been  chosen  as  the  route  of  the  new  government  railroad,  and 
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the  portion  that  was  built  has  been  purchased  and  will  be  meroed 
with  the  government  constructed  portion  to  complete  the  line. 

A  terminal  dock  suitable  for  loading"  ocean-going  vessels 
was  constructed  at  Seward  upon  which  cars  may  be  run,  con- 
nection being  made  by  means  of  a  trestle.  The  railroad  yards 
arc  within  a  half-mile  of  the  dock. 

Seward  is  built  upon  a  gravel  flat  formed  by  glaciers  that 
formerly  extended  into  the  bay  from  the  high  mountains  on  the 
west.  From  the  town  the  railroad  ]>asses  up  a  broad  timbered 
vallev  at  a  moderate  grade  to  the  first  summit  at  mile  Twelve, 
wdiich  is  600  feet  above  sea-level.  At  mile  Forty-five  a  second 
summit  has  to  be  crossed  which  has  an  elevation  of  1060  feet, 
beyond  which  the  valley  of  Placer  River  is  followed  to  Turna- 
gain  Arm.  an  extension  of  Cook  Inlet. 

Along  this  route  as  on  the  Copper  River  railroad  there 
are  a  number  of  glaciers  much  smaller.  iK^wever.  than  those 
mentioned  there.  Glaciers  are  bad  neighbors  to  railroads,  not 
only  from  the  danger  of  rapid  advance  and  shifting  course  of 
the  swiftlv  flowing  streams,  but  from  the  sudden  outburst  of 
great  quantities  of  water  that  have  been  impounded  in  the  glacier. 


Camp  54  Alaska  Northern  Railway. 

There  is  little  or  no  danger  of  damage  to  the  railroad  along  this 
route    due   to    advancing    glaciers    but   much    trouble    has   been 
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experienced    from    the    shiftin<>-    "lacial    streams — the    valley    of 
Placer  River  is  i)articularly  troublesome  for  this  reason. 

(  )n  the  descent  into  the  \;dley  of  JMacer  l\i\-er  there  are 
two  miles  of  track  huilt  on  two  reverse  horseshoe  curves  and  one 
com])lete  loo]).  (  )ne  of  the  curves  is  on  a  four-deck  trestle 
which  has  a  length  of  1.330  f e^-t  and  of  the  three  remaining 
trestles  the  highest  has  a  u-degree  curve  with  a  grade  of  2.2 
]")cr  cent.  This  grade  is  the  steepest  to  be    found  on   the  71 

miles  of  the  constructed  line. 


Tunnel  on  Line  of  the   Alaska 
Northern  R.  R. 


Railway  Routes  in  Alaska,  Report  of  Alaska  Railroad  Com- 
mission. 62nd  Congress.  3d  Session.  Document  Xo.  1346, 
l)age  80. 
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Seven  tunnels  have  been  driven,  several  of  them  in  close 
proximit}'.  The  last  six  occur  within  a  distance  of  4,500  feet 
and  have  an  aggregate  length  of  3,000  feet.  The  tunnels  con- 
stitute one  of  the  most  disadvantageous  features  of  the  road 
as  the  large  quantities  of  water  encountered  freeze  in  winter 
making  it  extremely  difficult  to  kee])  the  tunnels  ojien.  It  is 
possible  to  overcome  this  trouble  by  choosing  a  slightly  different 
route,  but  so  far  as  I  am  aware  the  government  engineers  have 
not  indicated  their  intentions. 

On  reaching  Turnagain  Arm  the  road  as  constructed  fol- 
lows the  east  shore  to  Kern  Creek,  which  is  as  far  as  the  road 
is  built.  From  Kern  Creek  to  the  south  shore  of  Knik  Arm, 
an  eastern  extension  of  Cook  inlet,  the  track  is  exposed  to  snow- 
slides  and  will  have  to  be  jM-otected  b}-  snowsheds. 

As  the  line  swings  to  the  east,  following  the  south  shore  of 
Knik  Arm,  it  will  pass  through  the  new  town  of  Anchorage, 
previousl}'  mentioned  as  being  '^ituatetl  at  the  last  deep-water 
h.arbor  for  these  waters.  At  Anchorage  the  government  has 
constructed  docks  for  loading  and  unloading  freight,  and  coal 
brought  down  from  the  ?\latanuska  coal  fields.  As  the  highest 
tides  here  will  ])robably  reach  a  height  of  45  or  50  feet  and 
the  movement  of  the  water  is  corresi)ondingly  swift,  large  c(^n- 
crete  jMcrs  or  ]:)latforms  have  been  built  upon  which  barges  will 


^^^^^I^^^^^^^^^H^HHIS^^^H^^  i'^ 

View  up  the    Matanuska  River. 
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be  ])lacc(l  to  permit  of  their  being-  loaded  independent  of  the 
tides.  This  method  of  ])roce(hire  obviates  the  construction  of 
lloating-  docks,  which  would  ha\e  to  be  connected  1)\'  means  of 
some  flexible  medium  with  a  stationary  shore  construction. 

From  .Vnchorage  the  road  will  run  about  25  miles  to  the 
cast  when  the  head  of  Knik  Arm  will  be  reached  and  crossed. 
( )n  the  north  shore  of  the  Arm  a  branch  line  will  be  built  to 
the  coal  fields  on  the  Matanuska  River;  the  point  where  the 
^latanuska  line  leaves  tlie  main  line  will  be  known  as  Alatanuska 
Junction.  From  the  Junction  the  road  will  ])roceed  northwest- 
ward to  the  valle\-  of  the  Susitna  River;  it  will  then  turn  to 
the  north,  following'  the  Susitna  to  a  point  south  of  Broad  Pass 
when  it  will  cross  the  Susitna  and  enter  Broad  Pass.  From 
Broad  Pass  the  line  will  extend  to  Fairlianks  in  a  northeasterly 
direction  and  at  a  moderate  orade. 


Ccal    Camp   on   Chickaloon    Creak — Probable  Terminal  of  Railway  up 
the  Matanuska  River. 

It  is  claimerl  that  the  jjrade  of  the  road  between  Seward 
and  the  Matanuska  coal  fields  will  be  low,  2.2  per  cent,  while 
for  the  whole  line   it  will  be  probablv  nearer  2  per  cent. 

In  order  to  reduce  the  expense  of  maintenance  and  also 
permit  much,  heavier  loads  to  be  hauled  it  has  been  proposed 
to  put  a  line  through  Aloose  Pass.  This  route  has  a  maximum 
elevation  of   1330   feet,  somewhat  higher  than  the  second  sum- 

307 


mit,  but  owing"  to  the  fact  that  less  rock  work  would  be  required 
and  there  would  be  no  danger  of  rock  and  snow  slides,  it  is 
considered  much  more  desirable  than  the  present  one.  Further, 
the  approach  to  the  pass  on  both  sides  is  fairly  gradual,  but  the 
chief  disadvantage  is  that  after  the  divide  has  been  passed 
Turnagain  Arm  would  have  to  be  crossed  on  a  trestle  or  gone 
around  by  a  long  detour,  which  might  overbalance  the  advantage 
of  construction  through  Moose  Pass. 

The  three  routes  n.ientioned  above  have  been  both  con- 
structed and  operated  and  are  therefore  a  reality.  There  is, 
howi'ver,  aufjtlier  ])ropose(l  line  which  is  interesting"  from  the 
stan(lpt)int  of  location  and  the  importance  of  the  country  that 
it  would  serve,  namely,  the  Alaska  Short-Line  Railway  and 
Navigation  Compan\'s  proposed  line.  This  route  would  have 
as  its  coastal  terminus  lliamna  I*.a}',  from  which  point  it  would 
traverse  the  ujiper  end  of  the  Alaskan  Peninsula  and  proceed 
in  a  northwesterh"  direction  across  the  Kuskokwim  River  to 
Anvik  on  the  \'ukon  and  tlience  to  Xome  on  vSeward  t'eninsula. 
It  is  claimed  that  the  grade  for  this  road  would  be  considerably 
less  than  for  an\'  of  the  other  routes  proposed  or  built.  Prol:)al)ly 
the  most  difficult  i)art  of  the  lines  to  construct  would  be  the  first 
ten  miles  across  the  mountain  barrier,  but  by  the  construction 
of  a  tunnel  1600  feet  long  the  summit  could  be  passed  at  an 
elevation  of  about  750  feet,  l:)e\"onii  \\hich  ])oint  the  country 
atfords  no  ol)stacle  mure  difficult  than  is  found  in  ordinar}"  rail- 
roatl  construction. 

Xaturalh"  the  (|uestion  ns  to  whetlier  a  railroad  built  in  a 
new  countr_\-  will  or  will  not  ])ay  must  be  considered  largely 
fn m  the  standpoint  of  freight  rather  th.an  i^assenger  traffic,  but 
the  latter  nmst  not  be  ignored  as  it  is  very  likely  to  prove  a 
not  inconsiderable  item  in  the  maintenance  of  such  lines.  The 
permanent  i)0])ulation  will  grow  will"!  the  coming  of  transporta- 
tion facilitier,  while  the  transient  i)()pulation  and  number  of 
tourists  will  increase  with  the  knowledge  of  the  country  and  its 
attractions  as  a  summer  resort.  T]"ie  scenery  along  all  of  the 
routes  mentioned  equals,  if  it  does  not  surj^ass,  that  to  be  found 
in    .'Switzerland  and  other  well  known  i)arts  of  Europe. 

The  railroads  that  have  been  described  have  as  their  coastal 
terminals  n"iost  excellent  harbors,  which  not  on!}'  have  deep 
water  and  ample  room  Ijut  could  readily  be  fortified  and  mined. 
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This   is   iiarliciil;i!"l\'   true  of    Ixcsuvrcclion    l!ay,  the  terminus  of 
tile  new  ('.<  i\eninient   hne. 

k'ii'cr  Traiispniialioii. 

In  a  country  as  well  supph'ed  as  Alask-a  is  with  large  navi- 
gahle  rivers,  transportation  hy  boats  on  such  water- wa\s  must 
of  necessit\'  ])la\'  an  im])i)rtant  role  in  the  commerce  of  the 
country.  In  fact  u])  to  the  present  time  river  transportation  has 
been  the  princi])al  means  of  distributing  the  freight  delivered  to 
the  coastal  towns,  rmd,  will  always  be  an  important  factor  and 
a  keen  competitor  to  railroads.  With  the  river  ports  connected 
with  railways  the  last  link  in  the  s\-stem  of  steam  transporta- 
tion will  have  been  effected.  Then  freight  shipments  from  the 
States  ma\'  be  move;l  continuously  and  rapidly  by  ocean  and 
river  boats  and  railroads  to  its  point  of  destination  in  the  interior. 

The  unif)-ing  of  these  various  systems  of  transportation  has 
not  l)een  encouraged  in  the  I'nited  States,  but  the  building"  of 
railroads  in  Alaska  may  recpiire  the  experiment  of  having  water 
transportation  merged  with,  rail  in  order  to  ensure  the  success 
of  the  former.  The  whole  system  of  transportation  will  in  fact 
be  viewed  as  an  experiment  by  the  peo])le  of  the  States,  and 
will  therefore  be  watched  with  considerable  interest.  In  passing 
it  might  l:)e  mentioned  that  such  unif}'ing  of  river  and  rail  trans- 
]:)ortati(ni  has  1)een  tried  with  conspicuous  success  in  several 
countries.  The  most  important  and  striking  example  is  that  of 
Germany. 

There  are  several  large  rivcM's  in  Alaska  now  serving  a 
most  useful  purpose  in  the  development  of  the  Territory,  tlie 
most  important  being  the  \'ukon.  Porcupine,  Tanana,  Koyukuk, 
Innoko.  Tditorod,  and  Kuskokwim,  wdiich  aggregate  about  5000 
miles  of  navigable  waterways.  The  Yukon  is  navigable  for  fully 
2000  miles  ;  the  next  in  importance  is  the  Kuskokwim,  navigable 
for  at  least  1000  miles;  and  the  Tanana,  which  although  con- 
siderably shorter  passes  through  a  fairly  well  ]:)roven  territory 
from  the  standpoint  of  natural  resources. 

Connect  these  waterways  with  railways  serving  mining  and 
agricultural  districts  and  the  rapid  development  of  the  territory 
will  be  assured. 
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The  following"  talkie  gives  the  lines  operating  on  the  Alaskan 
Inland  waters : 

Northern   Xavigation   Company 20  boats 

White  Pass  and  Yukon  Route 16 

Merchants  Yukon  Line 1-      '' 

Cook's  Inlet  Trans])ortation  Company i 

Goergie  Steamship  Compan\    i       " 

ll'ai^oii  ami  S'cd  Roads  ami  Trails. 

As  there  is  a  marked  difference  in  the  charting  and  safe- 
guarding of  the  coastal  waters  of  the  Pacific  coast  line  in  ter- 
ritory owned  by  Canada  and  the  L'nited  States  so  there  is  an 
equally  marked   dift'erence   in   methods  of  constructing  roads  in 


Wagon    Read    to    Coal    Mine    Near 
Chigink   Bay,  Alaska. 
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Alaska  proper  atul  the  Yukon  TcrriKjry.  W'c  often  wonder  why 
there  are  more  peo])le  in  iJritish  Alaska  than  in  our  territory  of 
Alaska.  To  some  it  is  sini])l\-  a  matter  of  roads  which  facilitate 
Imsiness  hy  facilitatin,i;-  travel.  W'liile  that  may  he  only  a  partial 
reason  \et  it  is  a  potent  one,  and  until  we  also  feel  the  need 
of  adopting"  means  looking;'  toward  ])ermanent  development,  we 
nuist  not  complain  slionid  others  attain  the  ohject  sought  before 
we  iV'.  To  those  who  view  our  efforts  from  a  distance  it  would 
seem  that  we  are  ^im])]_\-  reaching'  out  for  purposes  of  exploita- 
tion and  protit.  lUit  until  the  ignorance  of  our  law-makers  with 
respect  to  the  true  conditions  of  Alaska  is  dissipated,  the  people 
of  Alaska  will  have  to  he  content  with  an  exceedingly  slow  and 
very  inadequate  development. 

Work  on  Alaskan  roads  and  trails  was  begun  by  the  gov- 
ernment in  i8(;8.  Two  )ears  later  an  appropriation  of  $100,000 
was  made  for  carrying  on  the  work,  but  it  was  not  until  1905 
that  the  Board  of  Road  Commissioners  of  Alaska  was  appointed. 
Col.  W.  P.  Richardson,  L'.  S.  A.,  who  has  been  president  of  the 
J'oard  since  its  organization,  with  two  other  members  of  the 
Board  have  done  very  efficient  work  in  providing  an  important 
means  of  travel  and  transportation  for  those  living  and  doing 
business  in  the  Territory. 

Of  the  3.''!00  miles  of  route  constructed  in  the  Territory, 
872  miles  are  designated  as  road,  582  miles  as  sled  road,  and 
2,209  iniles  as  trail.  In  order  of  importance  the  Valdez-Fair- 
banks  road  stands  first,  while  shorter  roads  connect  less  important 
places  such  as  Xome,  Circle.  Ruby,  Eagle,  Haines,  and  Juneau 
Avith  rivers  or  coast.  Sled  roads  and  trails  traverse  the  country 
in  practically  every  direction,  some  of  which  are  impassable  in 
summer,  others  in  winter.  The  wagon  roads  and  trails  in  Alaska 
have  been  l)uilt  bv  monev  obtained  from  Congress  largely 
through  subterfuge,  the  statement  being  made  that  they  were 
needed  for  military  purposes. 

The  Alaskan  Road  Commission  has  adopted  the  following 
classification  for  road  work :  *  '■'-  AA'agon  roads  are  any  roads 
cleared,   grubbed,    ditched,   and   graded   and   drained    sufficiently 


Transportation  Conditions  in  Alaska,  by  Capt.  J-  O.  Steese. 
The  American  Review  of  Reviews,  1914. 
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to  accommodate  wa2,"on  traffic  ;  sled  roads  are  cleared  and  graded 
but  not  grubbed. 

Fairl)anks  is  connected  witb  Fort  Gibbon  and  Circle  by 
sled  roads,  while  Fort  Gil)bon,  Koyukuk,  St.  Michaels,  Nome 
and  Kfjtzebue  v^oimd  may  be  reache(l  b^•  trail.  A  trail  also 
extends  from  Xome  to  Seward  by  way  of  the  Kuskokwim  and 
Susitna  valleys,  also  from  Tliamna  Hay  through  the  ^lulchatna 
and  Kuskokwim  valleys. 

In  the  location  of  roads  the  first  consideration  is  good 
bottom,  the  next  grade,  and  the  last  shnrtness  of  line.  In  some 
sections  practically  every  condition  adverse  to  road  building  is 
encountered,  when  all  considerations  must  be  sacrificed  in  order 
to    make    a    passable    tliDroughfarc.      Frozen    ground    protected 


Corduroy   Road  Along   the 
Matanuska  Trail. 
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bv  nmss  niav  rccjuiro  sovcra!  seasons  to  he  put  i:i  shape,  the 
usual  method  of  procedure  heiui;-  t(^  clear  the  rcxidway  during 
the  first  season  and  i^rade  to  frost  line;  the  second  season  usually 
permits  of  completing^  the  gradiuij  as  the  ground  has  thawed 
out.  If  the  character  of  the  ground  underlxing  the  moss  is 
suited  to  form  into  a  road  surface,  the  moss  is  removed  from 
the  line  of  the  drainage  ditches  only,  the  surface  of  the  road 
being  formed  In'  cordun.y  up<ni  which  is  thrown  material  taken 
from  the  ditches. 

Sled  roads  are  of  course  intended  for  winter  use  entirely. 
although  an  occasional  "drag"  road  is  made  for  haiding  ore 
down  a  mountain  during  the  summer.  ^luch  care  nuist  be  taken 
to  avoid  drifts  and  places  where  ice  tends  to  collect.  The  dif- 
ficulty of  crossing  streams  and  lakes  is  eliminated  as  they  are 
frozen  ever.  The  grade  is  the  first  and  only  consideration  in 
the  construction  of  sled  roads,  and  long  detours  are  often  luade 
to  secure  a  proper  grade. 

Trails  are  for  use  throughout  the  year,  although  there  arc 
summer  and  winter  trails ;  the  former  are  for  packhorse  and 
foot  travel  during  the  summer,  while  the  latter  are  for  any  form 
of  travel  that  is  possible  during  the  winter  months.  Trails  are 
usually  cleared  for  a  width  of  six  to  eight  feet  and  are  occasion- 
allv  srraded.  the  sftdlevs  and  creeks  beino-  bridoed  over.     Winter 


Bridge  Over  Kings  Creek  on  the  Matanuska  Trail. 
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trails  are  maikvtl  witli  sticks  and  tripods  placed  at  intervals  of 
about  150  feet. 

Cost  of  Road-EniUiiiiL:;  ami  Transpdrhilinii. 

The  cost  of  construction  of  transi)ortation  routes  in  Alaska^ 
like  all  other  work,  is  very  hii^'h,  due  to  lack  of  transportation 
facilities.  The  cost  of  the  pioneer  roads  will  be  considerably 
greater  than  for  other  roads  that  follow,  as  labor  and  conditions 
affecting'  the  construction  of  the  roads  will  im])r(jve  to  some 
extent,  h'urther,  the  forming  of  the  road-bed  through  moss  and 
frozen  ground  will  improve  with  experience;  the  choice  of 
suitable  timber  for  erecting  trestles  will  have  to  be  solved;  * 
as  will  protection  of  the  road-bed  and  trestles  from  the  destruc- 
tive effect  of  the  swift  an.d  ever-shifting  glacial  streams;  the 
water  problem,  which,  is  in  a  way  exceptional ;  methods  of 
properlv  safeguarding  the  roads  from  earth  and  snow  slides; 
and  manv  other  minor  conditions  that  canncjt  ])e  mentioned  here. 

Ill  order  that  an  idea  may  l)e  had  of  the  cost  of  railroad 
conrtruction  in  Alaska,  the  folhnving  figures  are  given,  but  are 
undoubtedlv  high  and  should  not  be  considered  as  probable  costs 
of  such  work  in  the  future  and  under  more  aus])icious  condi- 
tions : 

The  White  Pass  &  Yukon  Railwax' $62,000  per  mile 

The  Copper  River  and  Northwestern  R.  R..    75,000     " 

The  Alaska  Central  Railway 71.000     " 

Cost  of  wagon  and  sled  roads  and  trails  has  lieen  given  as 
follows ;   '•'   * 


'■'  The  Forestry  v^ervice  has  granted  a  permit  to  the  .\laskan 
Engineering  Commission  to  cut  85,000.000  feet  of  timber  in  the 
Chugach  forest  reserve  for  use  in  constructing  the  new  govern- 
ment railroad.  The  timber  will  be  cut  along  the  right-of-way 
of  the  railroad.  Tests  are  l)eing  made  on  the  spruce  and  hem- 
lock in  the  Forest  Service  laboratory  at  Seattle  and  from  the 
results  already  obtained  it  will  ]iroiiabK-  be  sufficientlv  strong 
for  the  use  to  which  it  will  be  put.  Alining  and  vScientific  Press, 
August  21.    i<;i5,  page  2i)s. 

'■'''■''  Glen  K.  Fdgerton  in  the  Fngineering  Record,  abstracted 
in   the  Engineering   Magazine.  August.   1915. 
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^  cr.  ^ 


\\'agon   roads   per   mile S  2,484 

Sled  roads  per  mile 229 

Trails  per  mile 98 

The  Alaskan  Road  Commission  lias  had  considerable  experi- 
-ence  in  the  construction  of  roads  imder  practically  all  of  the 
conditions  that  are  known  to  exist  in  the  territory  so  that  the 
above  figures,  while  exceeding"  their  estimate*  l)y  a  few  dollars 
are  approximately  accurate.  It  is  claimed  that  it  will  cost  $7,- 
250.000  to  complete  the  wagon  road  system  planned  for  Alaska, 
which  sum  will  have  to  be  secured  from  Congress  with  the  excep- 
tion of  about  $1,000,000  that  will  be  available  from  territorial 
taxes. 

Maintenance  of  all  forms  of  roads  is  such  a  variable  quan- 
tity that  at  this  stage  of  the  work  it  is  not  worth  wdiile  to  con- 
sider it ;  however,  maintenance  costs  on  railroad  work  must  be 
very  high  judging  from  the  difficulties  experienced  by  the  exist- 
ing roads  from  floods  and  earth  and  snow  slides.  The  Alaska 
A^orthern  Railway  was  not  able  to  operate  more  than  four  months 
during  the  year  owing  to  excessive  snow  fall  on  the  summits ; 
ten  to  twelve  feet  of  snov.'  are  common  and  some  seasons  there 
is  nuich  more.  Glaciers  formed  by  the  freezing  of  large  Cjuanti- 
ties  of  water  working  its  way  down  the  mountains  from  the 
snow  and  ice  above  effectively  closed  the  tunnels  and  rendered 
other  portions  of  the  line  exceedingly  dangerous.  On  the  Cop- 
per River  road,  floods  on  the  delta  of  the  river  often  stopped 
traffic  for  days  at  a  time,  while  snow  slides  occasionally  tied 
v.\)  the  road  for  da^-s  an(i   weeks. 

^Maintenance  for  wagon  and  sled  roads  is  giA^en  by  the 
Road  Commission  as  S225  and  S25  ikt  mile  annually,  while  the 
amount  expended  on  trails  is  $10  ])er  mile.'''  Xo  small  part  of 
this  maintenance  cost  is  due  to  the  cutting  out  of  wind  falls, 
w'hich  owing  to  the  nar'-owness  of  the  cleared  way  are  of  fre- 
quent occurrence. 

In  conclusion  I  will  repeat  that  transportation,  be  it  by 
rail  or  wagon  road,  is  absolutely  imperative  for  the  development 
of  Alaska,  but  with  the  coming  of  adequate  trans])ortation  facili- 
ties the  great  un(leveloi)ed   resources  of  the  Territory   will   soon 

'•'  Transportation  Conditions  in  Alaska.  Capt.  J.  G.  Steese. 
The  American  Review  of  Reviews.   1914. 
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hecomc  known  and  Alaska  instead  of  keini;-  a  burden  to  the 
])eople  of  the  Tnited  States  will  prove  to  he  one  of  the  richest 
portions  of  our  domain.  Development,  once  begun,  will  be  sure 
and  rapid,  which  will  attract  both  people  and  capital  and  will 
thus  build  up  a  permanent  population  and  give  permanency  to 
investment. 

PRESIDENT:  Gentlemen,  the  subject  is  now  open  for 
general  discussion.  If  any  one  wishes  to  ask  any  questions. 
Dr.   Crane  will  be  glad  to  answer  them. 

MR.  A.  E.  ANDERSON:  I  would  like  to  ask  the  actual 
situation  as  to  excavation  in  that  territory,  as  compared  with 
excavation  in  the  United  States,  as  affected  by  weather  condi- 
tions at  different  times  of  the  year,  frost,  snow,  etc. 

DR.  CRANE:  Excavation  for  railway  construction  in 
Alaska  will  of  necessitv  be  confined  to  the  summer  months, 
probablv  from  May  i  to  October  i,  due  of  course  to  heavy 
snow-fall  and  accumulations  of  ice.  There  is  little  or  no  soil, 
except  in  isolated  places,  but  much  gravel  and  many  boulders. 
There  will  be  much  rock  excavation  required  and  no  little  tunnel 
driving.  The  two  localities  where  such  work  will  of  necessity 
be  verv  extensive  are  the  Placer  River  valley  and  that  part  of 
the  route  paralleling  the  Susitna  River. 

ATR,  ANDERSON:     What  is  the  nature  of  the  rock? 

DR.  CRANE:  There  is  a  great  range  in  kind  and  quan- 
titv  of  formations  that  will  be  encountered,  namely :  granite, 
slate,  schist,  limestone,  sandstone,  igneous  intrusions,  etc.  A 
very  detailed  reconnoisance  will  have  to  be  made  before  definite 
information  can  be  secured  upon  which  estimation  of  amount 
and  cost  of  excavation  can  be  made. 

MR.  JOS.  PAINTER:  What  is  the  character  and  extent 
of  the  timber? 

DR.  CRANE:  Spruce  and  hemlock  are  plentiful,  but  the 
quality  is  poor.  However,  the  National  Forestry  department  is 
investigating  the  timber  in  order  to  determine  its  adaptability 
to  railroad  construction  work.  It  has  been  used  to  a  limited 
extent  in  the  past  and  will  undoubtedly  be  used  in  preference 
to  shipping  in  timber  from  British  Columbia  and  the  States. 

MR.  PAINTER:  Why  do  the  people  of  Alaska  object  to 
the  leasing  bill  ? 
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DR.  CRANE:  Because  they  have  paid  for  the  land  for 
which  they  have  made  apphcation  for  patent,  and  have  acted  in 
good  faith  ;  they  now  want  the  right  to  mine  the  coal  on  their 
own  property — it  is  that  or  nothing. 

MR.  ANDERSON  :     What  is  the  quality  of  the  coal? 

DR.  CRANE:  The  quality  of  the  coal  is  excellent  and 
judged  from  the  standpoint  of  chemical  analysis  and  heating 
effect  it  is  equal  to  any  coal  in  the  United  States. 

MR.  PAINTER:  What  is  the  gauge  of  the  x\laska 
Northern  railway  ? 

DR.  CRANE:  Standard  gauge,  as  are  practically  all  of 
the  railroads  constructed  in  Alaska. 

MR.  F.  H.  STARK:  This  has  been  a  most  interesting 
subject  and  I  am  sure  we  could  spend  an  hour  longer  in  listen- 
ing to  the  discussion  of  this  wonderful  country.  But  time  is 
passing  and  it  is  growing  late.  I  would  therefore  move  that 
we  extend  a  vote  of  thanks  to  Dr.  Crane  in  appreciation  of  his 
very  interesting  paper. 

The  motion  was  carried  by  unanimous  vote. 

PRESIDENT:  Is  the  Nominating  Committee  ready  to 
report  ? 

MR.  D.  ]\I.  HOWE :  W'ith  your  permission  the  Committee 
would  submit  the  following  report  as  their  selection  of  nominees 
for  the  various  offices  for  the  ensuing  year : 

Your  Nominating  Committee  appointed  to  nominate  Officers 
to  fill  the  various  offices  of  the  Club  for  the  ensuing  year  begin- 
ning November  ist,  IQ15.  beg  leave  to  submit  the  following: 

President— F.  ^I.  McNulty. 

First  Vice-President — J.  G.  Code. 

Second  Vice-President — li.  H.  Alaxfield. 

Treasurer — F.  H.   Stark. 

Secretary — T.   B.  Anderson. 

Executive  Committee,  (Four  to  elect) — L.  H.  Turner.  D.  J. 
Redding.  F.  R.  McFeatters,  A.  G.  Mitchell. 

Finance  Committee,  (Five  to  elect'') — D.  C.  Noble,  E.  K. 
Conneely,  C.  E.  Postlethwaite,  L.  C.  Bihler,  W.  Y.  Turner. 
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Membership  Committee,  (Seven  to  elect) — D.  M.  Howe, 
Chas.  A.  Lindstrom,  A.  Stucki,  C.  ( ).  Dambach,  Frank  J.  Lana- 
han,  Harry   Howe,  R.   ],.   Kleine. 

Entertainment  Committee,  (Three  to  elect)  —  Stephen  C. 
Mason,  R.  H.  Blackall,  D.  H.  Amsbary. 

f    1).  ^\.  HowK,  Chairman 
Signed     J     W.  L.  Holrrook, 

[      H.    G.    SCHCCK. 

Committee. 
ON  MOTION,  the  Report  of  the  Committee  was  accepted. 

PRESIDENT :  Under  the  Constitntion  the  vote  for  officers 
will  be  taken  by  letter  ballot.  This  ballot  will  be  mailed  you 
by  the  Secretary.  If  for  any  reason  the  Committee  has  named 
any  one  who  is  not  entirely  satisfactory  to  you,  or  if  there  is 
any  one  whom  you  would  prefer  to  vote  for  to  fill  an  office,  you 
are  entirely  at  libertv  to  insert  any  name  you  choose. 

If  there  is  no  further  business  a  motion  to  adjourn  will  be 
in  order. 

SECRETARY:  Before  that  motion  is  put  I  would  like 
to  say  that  the  Executive  Committee  at  their  meeting  this  even- 
ing directed  the  Entertainment  Committee  to  arrange  for  the 
annual  Smoker  and  Vaudeville  for  next  month.  It  will  prob- 
ably be  held  at  the  German  Club  the  same  as  last  year.  I 
would  like  to  impress  upon  our  members  the  fact  that  last  year 
we  had  about  300  members  present  and  about  200  guests.  While 
we  are  always  glad  to  have  guests  present,  I  do  not  believe  we 
received  more  than  a  dozen  applications  during  the  year  for 
membership  from  the  two  hundred  guests,  now  if  you  bring  a 
guest  to  the  Smoker  and  Vaudeville  on  October  22d,  try  to  get 
his  application  for  membership.  The  Officers  of  the  Club  and 
members  I  am  sure  would  like  to  see  our  Club  grow  to  at  least 
1500  members  during  the  coming  year. 

ON  MOTION,  Adjourned. 

U  Secretary. 
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PROCEEDINGS  OF  THE  SOCIETY  OF  RAILWAY 
CLUB  SECRETARIES. 


The  Society  of  Railway  Club  secretaries  met  in  annual  ses- 
sion June  I2th,  IQ15,  at  the  Motel  ^Nlarlborout^h-Blenheim, 
Atlantic  City,  X.  J.,  Mr.  J.  B.  Anderson,  of  The  Railway  Club 
of  Pittsburgh,  Chairman,  presiding. 

Clubs  Present  : 

New  York  Railroad  Club— ]\Ir.  Harry  D.  \'ought,  Secretary. 

Central  Railway  Club — 'Sir.  Harry  D.  A'ought,  Secretary- 
Treasurer. 

Canadian  Railwa\-  Club — Mr.  James   Powell,   Secretary. 

Richmond  Railroad  Club- — ^Ir.  F.  O.  Robinson,  Secretary. 

Southern  &  Southwestern  Railroad  Club — ]Mr.  A.  J.  ]\Ierrill, 
Secretary. 

The  Secretary  re])orted  that  the  absence  of  ^h.  W.  E.  Cade, 
Jr.,  Secretary  of  the  Xew  England  Club  was  due  to  the  serious 
illness  of  his  sister. 

The  ^Minutes  of  the  meeting  held  in  i()i4  were  ap]iroved. 

Under  the  head  of  L'nlinished  Business — The  Secretary 
reported  that  the  organization  of  the  Society  of  Technical  Asso- 
ciations' Secretaries,  had  finally  been  effected  after  a  number  of 
meetings  during  the  past  winter,  and  that  in  compliment  to  his 
having  taken  the  initiative  and  the  Society  of  Railway  Club  Sec- 
retaries having  become  the  original  sponsor,  he  had  been  elected 
President  for  the  first  year  in  spite  of  his  protest  and  his  earnest 
recommendation  that  some  representative  of  greater  prominence 
and  influence,  should  be  the  chief  executive  of  the  Society. 

Matters  incidental  to  the  work  that  had  been  done  and 
completing  the  record  thereof  had  been  rounded  out  by  the  Sec- 
retary, Mr.  Bradley  Stoughton,  in  cooperation  with  the  Executive- 
Committee.  Mr.  George  Conrad,  v^ecretarv  of  the  American 
Association  of  Transportation  and  Accotmting  Officers,  Mr.  J.  E. 
Alexander,  Assistant  Secretary  of  the  American  Railway  Asso- 
ciation, Mr.  Edward  ]\Iarburg  of  the  Society  of  Testing  Ma- 
terials and  Mr.  Calvin  A.  Rice,  Secretary,  American  Mechanical 
Engineers,  whose  assistance  had  been  highly  valuable. 

Th.e  record  was  now  being  printed  and  would  be  widely  dis- 
tributed, and  it  was  believed  bv  those  who  had  been  active  in  its 
compilation  that  the  ultimate  effect  would  be  many  additions  to 
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the  nK'nibcr-ship  of  the  S<icic1\  and  ihc  altainniont  of  the  com- 
plete success  anticipated  by  its   founders. 

Reports  were  received  from  members  to  whom  had  been 
referred  the  matter  of  inchicin^-  new  chi1)s  to  atfihate  with  the 
Society. 

Mr.  Powell  repoited  that  tlie  <irijanizali<in  of  a  Club  in 
Toronto  had  not  reached  a  point  of  eli.eibility. 

The  Chairman,  vSecretary  and  Mr.  ^Terrill  had  not  been 
able  to  receive  any  reply  from  the  Cincinnati  Club's  vSecretary 
to  invitation  and  letters,  and  on  motion  of  Mr.  Robinson,  it  was 
agreed  to  take  up  the  matter  with  the  other  officers  of  the  Clitb 
through  the  Secretary  of  the  Society. 

Mr.  Merrill  had  been  unable  to  find  that  there  was  any  Club 
in  Chattanooga. 

I\Ir.  \'ought  read  the  following  correspondence  exchanged 
after  the  last  annual  meeting  with  the  Acting  Secretary  of  the 
\\'estern   Club  of  Canada : 

Xew  York.  July  27th.   1914. 
Mr.  Louis  Kox, 

Acting  Secretary.  Western  Canada  Railway  Club, 
Winnipeg,   Man. 

Dear  Sir  : 

Mr.  W.  H.  Rosevear,  your  vSecretary,  has  directed  me  to 
write  vou  for  a  list  of  subjects  of  papers  discussed  before  your 
Club  during  the  past  year  (and  authors)  and,  if  convenient, 
kindly  furnish  copy  typewritten  in  the  same  form  as  appearing 
in  copy  of  Index  of  Subjects  herewith. 

We  were  pleased  to  learn  through  Mr.  Rosevear  that  you 
would  afifiliate  with  u?.  There  is  but  a  small  assessment  annually 
to  the  amount  of  $15.00  to  cover  current  expenses  of  the  Society 
and  cost  of  printing  the  Index. 

Will  vou  also  oblige  me  by  advising  the  number  of  copies 
you  will  require  to  furnish  each  of  your  members  with  a  copy. 

Soliciting  an   early   reply. 

\  erv  truly  yours. 

Harrv  D.  A'ought. 

Secretary. 
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\\'innipeg,  ]\Ian.,  August  Sth,   IQM- 
Mr.  tiARRv  D.  A'ouGiiT,  Secretary, 
New  York  Railroad  Clul), 
Xcw  York  Cit}-. 
Di;AR  Sir  : 

In  reply  to  your  favor  of  the  27th  inst. : 

I  am  sorry  to  advise  }ou  that  it  will  he  impossible  for  us 
to  join  at  present  the  Societ}-  of  Rail\va_\'  Cluh  Secretaries,  on 
account  of  the  state  of  our  finances. 

I  assure  }Ou  that  our  Club  fully  appreciates  the  kind  invita- 
tion you  have  extended  to  us.  and  we  will  not  fail  to  take  ad- 
vantage of  it  at  some  later  date. 

Yours  faithfully, 
Western  Canada  Railway  Club, 

(Signed)     Louis  Kon, 
Secretary.  Pro  Ton. 

Ne\v  Business — The  Secretary  reported  that  7.350  copies  of 
the  Index  of  Subjects  for  last  }car  were  ]irintcd  and  distributed 
to  members  of  Clubs  represented  in  the  Societw  in  addition  to 
a  number  upon  applications  to  the  Secretaries  from  individuals 
and  educational  institutions  made  direct. 

]\Ir.  Anderson  called  attention  to  an  innervation  in  the  Pro- 
ceedings of  The  Railway  Club  of  Pittsburgh.  b_\-  which  each 
issue  shows  the  subjects  and  authors,  etc..  before  each  Club  each 
month,  which  had  met  with  so  much  approval  from  officers  and 
members  of  the  Club,  as  a  source  of  valued  information  that  it 
had  been  made  a  permanent   feature. 

On  motion  of  Mr.  ^Merrill,  it  was  agreed  that  other  mem- 
bers of  the  Society  recommend  its  adoption  to  their  respective 
Executive  Committees : 

On  motion  of  Mr.  Powell,  the  payment  of  the  customary 
bills  for  printing,  stenographer  and  other  current  expenses  of  the 
Secretary's  ofiice  was  ordered. 

On  motion  of  Mr.  Merrill,  it  was  agreed  to  recommend  to 
the  Executive  Committees  of  Clubs  in  the  Society,  the  usual 
assessment  of  $15.00  for  current  expenses  of  the  Society. 
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Following;-  the  discussion  of  (|uestions  relating  to  tlie  affairs 
of  the  Society  and  the  (levelo])nient  of  its  further  usefuhicss  to 
its  menibers.  and  the  Chihs  represented  hy  tlieiu,  the  followini;- 
officers  were  elected  for  the  ensuin:^-  year  and  the  vSocietv  ad- 
j(Dunied : 

Chairman  :     Mr.  A.  J.    Merrill. 

\'ice-Chairnian  :  Mr.  W.  E.  Cade,  Jr., 

Secretar_\-Treasurer :    Mr.  Harry  D.  Xdui^ht. 

'Jdiere  being  no   further  business  the   vSocietv  adjourned. 

Respectfully  submitted, 

IIarrv  D.  \'orc.irr. 

Seci'cfarv-Trcasiircr. 
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3lu  iJI^mnrium 


J.  n.  McGOUGH 

Died  January  27,  1915 

W.  A.  SMITH 

Died  March  8,  1915 

O.  P.  MECKEL 

Died  June  28,  1915 


E.    M.   GROVE 

Died  August  26,  1915 
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PINTSCH  1^  SAFETY 

MANTLE   LIGHT  I  I  ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulation  en- 
good  wherever  it  has  |  |  sures  constant  lamp  volt- 
been  applied ^^         age  and  long  lamp  life   . 

lie  5aletf  (af  tteatin^  ?  li^ktiif  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  0  Raptnr  ^t      NqW  Yfirl^ 

St.  Louls,  San  Francisco,  Montreal  *-  nCblUI   01.  p   llCll    I  Ul  ^ 


for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach  Track   Sanders 

GoUmar  Bell   Ringers 


The  U.  S.  Metallic  Packing  Go. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have    long   wheel    bases. 

2.  Long  wheel   bases   must  be  covered  by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative   values. 

6.      Shorter   flues   mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay    bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a    minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,   New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRINO    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS,   ST.    PAUL,    WASHINGTON,  D.  C. 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER   EQUIPMENT 


"BRASCQTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW    YORK  CITY 

ATLANTA  I^aflway  Supplies   chicaqo 

SELLING   AGENTS    FOR 
Dunham    Hoppar  Door  Device— Feasible  Drop  Brake  Staff— "  Empire"  Pressed  Steel 
Bolster— Detroit  Box  Car  Door— "Texoderm"— Collapsi'  le  Stake  Pocket- 
Columbia  Lock  Nut— Cayuta  Car  and  Locomoij/e  Jacks 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AND  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  ROJFINQ  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PiNION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 


A    Grand     Prize 

THE  ONLY  MEDAL  OF  HONOR  AWARDED 
FOR  RAIL  JOINT  PRODUCTS  IN  THE 
TRANSPORTATION  DEPARTMENT  BY  THE 
PANAMA-PACIFIC  INTERNATIONAL 
EXPOSITION  AT  SAN  FRANCISCO  WAS  TO 
THE      RAIL     JOINT     COMPANY     OF      NEW     YORK. 

GENERAL    OFFICES  185     MADISON    AVENUE,    NEW    YORK    CITY. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  Bldg.,  PITTSBURGH.  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK  •.     170  Broadway  WORKS  \  NEW  CASTLE.  PA  . 

(CHICAGO:     Fisher  Building  i  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs. 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.  BOLSTERS.  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     ll'S'^ll 

USE  BUTLER 
DRAFT  GEARS 

FRICTION   RIGGING 

PIPER  PATENTS 

200,000  lbs.  Capacity. 

Has  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS 

61.^x8    or   8x8    DRAFT    SPRINGS 

PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attacliment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 


This  Space  For  Sale 


STANDARD  STEEL   PLATFORA\S 

ARE  IN   USE  BY  281  COMPANIES 

SESSIONS— STANDARD  FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:   People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofinjs  Fibre  Conduit  Brake  Lininj  and  Blocks 

Packings  Locomotive  Lazffine  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Floorine 

Pipe  Coverinjs  Tank,  Car  Heating;,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Lighting  S>stems 

Asbestos  Wood  Steel  Car  Insulation  Sanitary  Specialties 

Waterproofing  L'nderground  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

"Write  for  Catalog  Xo  io-2. 

H.  W.  JOHNS  -  MANVIIvLK  COMPANY 

New  York  and  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ^  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car  Ventilators,  Storage  Battery  Charging. 
Plugs  and   Car  Receptacles. 

141  Cedar  Street    -      -    New  York 


F^reight  and  Passenger 


Of  Ewery  Description 

Pressed  Steel  Specialties 
Xank  Cars  mine  Cars 

Pressed  Steel 

Car 

Company 

New  York       Pittsburgh       Chicago       Washington,  D.  C. 


FOR 

GREATER  EFFICIENCY 

USE 

°^^  SOUID-TRUSS      BRAKE  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  CO. 


JOHNSTOWN.  PA. 


H.  H.  WEAVER,  President.      FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  For  Sale 


6flR  GURIftlNS  AND  FIXTURES  B 

■  BEST 

/\re:  f^ool  f»roof"  » 

No    Attention — No    Worry — Are    Right — Stay  Right. 

'r;t„dfa:'  THERAHWAYSuPPlY&CuRmNCo. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


Q.  (^  C.  FLANGERS 
Q.   <a   C.   PLOWS 


Ray  Snow  Flanger  applied  to  SHAY  Locomotive 


We  design  and  build 
Snow  Flangeri,  and 
Plows    fcr  all  types  of 

service. 

Let  us  help  you  re- 
duce your  snow  troubles 
for  the  coming  seson. 

Estimates  and  draw- 
ings gladiy  furnished. 


Ray  Snow  Flanger  applied  to 
Standard  Locomotive. 


Write  for  Our  Complete 
Catalog. 


PRICES  UPON   REQUEST 


The  Q.  &  G.  Go, 

90We3tSt.      People]  Gas  Build  ng 
NEW  YORK.  CHIGiGO. 


SUYDAM'S  Prottctive  PAINTS 

fof  ffei?lt  fe  'ji  51i 


-MANUFACTURED   BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE  AND  WORKS.  61ST     AND   BUTLER  STS., 

•  ELL  -PHONE,   343   FI«K.  PITTSBURGH,    PA 


This  Space  For  Sale. 


.y*1 


IX*^ 


FOR    SALE 


BRADY  BRASS  CO. 


M anufactuhers  of 


CYPRUS  BRONZE    POa^lOCOMOTIVE   and    CAR    BEARING    USE 
ENGINE  CASTINGS  BABBITT  METALS 

^OURNA^  Hearings      motor  bearings 

eeneral  Offlct  and  Works,   i  70-1 S2- Fourteenth  St.  and  169-175  Fifteenth  St.,  Jersey  City,  N.  i. 
OANICL  M.   BRADY,  President 


SCHMIDT  SUPERHEATER    LOCOMOTIVES 


M2(k«  firing  easier  " 
Haul  longer  ti'^ni 


Save  coal  and  water 
Maintain  faster  schedule! 


LOCOMOTIVE  SUPERHEATER  COMPANY 


30  Ctiurch  St:,  New  Vdi'k.^ 


Peoples  Gas  Bldg.,  Chicago. 


c] 


-"-)^0  F  F  ICI  AL  P    R  O  C  E  e^D  1  N  G  S  jC^/^  ':' 


FREIGHT    CAR    FORQINGS 

STEEL  CAR  FORGE  COMPANY 

"  FOROINO  SPECIALISTS  •• 

PITTSBURGH  NEW  YORK  CHICAGO 


"ARMCO"  (American  Ingot)   IRON  BARBED  WIRE 
WELDING  WIRE  AND  OTHER  WIRE  PRODUCTS 

Guaranteed  99.84%  Chemically  Pure  Iron  (Practically  Rustless) 
"Made  in  America"  exclusively  by  the 

PAGE  WOVEN  WIRE  FENCE  COMPANY 

MONESSEN,  PA. 


FOR    SAT^K 


FOR    SAT.E 


TORCHES 

Gem  Torches  Save  You  Money 

Exhaustive  tests  by  largest  railway 
•ystems  have  proven  that.  Gem 
Brazed  Seam  Torches  do  save  money. 
Let  us  prove  it.  Send  for  free  sam- 
ple and  information. 

Gem  Manufacturing  Company 

PITTSBURGH,  PA. 


Graham  Nut  Company 

RITXSBURGH.    f^  fK . 


MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.&T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  for  Sale 


"MURDOCH"  RAILROAD  ^.^ItTJ 


-Copper  Hardened- 


MR.  SUPERINTENDENT  OF  MOTIVE  POWER:- 

There  are  many  railroads  that  are  having  trouble  with  the 
babbitt  metal  that  they  are  using  on  their  locomotives.  It  will 
not  stick  to  the  gibs,  drive  boxes  or  hub  liners,  and  it  is  always 
breaking  and  wearing  out  fast. 

ARE  YOU  ONE  OF  THESE? 

HERE'S    A  CHANCE  FOR  YOU 
TO  GET    BUSY 

When  you  write  your  next  order  make  it  read 

"MURIIOCH"  RAILROAD  ^^iVJu  COPPER  HAROEMED 

Within  sixty  days  you  will  notice  your  requirements  getting 
smaller.  This  metal  works  and  pours  just  like  the  metal  you  are 
now  using,  but  you  will  notice  the  difference  in  the  wear,  and 
the  price  is  probably  no  more  than  you  are  paying. 

TRY  ONE  SHIPMENT 

OF  COPPER  HARDENED  BABBITT. 

H.  MURDOCH  &  CO. 

PITTSBURGH,    PENNA. 

Manufacturers  of  High  Grade  Railroad  Babbitt  Metal. 


jQC(^WVWWiMMMW«*WW«^4M*WWWW«MM^:94M^IMMMMnMMMMM^7*WMMMM^^§ 


THE 


GEIIIID  5  MP[[)f5Y5TEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO 

NEW  YORK 


tf««M%MMMMMMMMMM«MWMWM%MMMMMMM#*MMMMMMM«MMW*«MWMWWMM«« 


Roller-Bearing  Compound 
Piston  Air  Drills 


Roller 
Bearings 


® 


Size 

SS 


The  One=Man 

Staybolt 

Machine 


Corliss 
Valves 


FURNISHED  ON  TRIAL  FREE.  WRITE  NEAREST  BRANCH 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago  :  New  York  :  Pittsburgh  :  Detroit  :  San  Francisco  :  Atlanta  :  Montreal,  Que. 


HI 


MANNING,  MAXWELL  &  MOORE, 

ROBT.  A.   BOLE,   MANAGER,   PITTSBURGH  BRANCH 

LONG  DISTANCE  TELEPHONE  CALL.     GRANT  67 


Ra^ilway  and  M&.chinists'  Tools  and  Supplies,  Electric 
Traveling  Cranes,  Compressors,  Pneumatic  Hoists,  Rivet- 
ers, and  complete  Machine  Shop  and  Foundry  Equipment 


NATIONAL  w'hT.L  COMPANY 

MANUFACTURERS    OF 

''STAR  SPECIAL'' 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  ■^I?"'^^?,^?'^^^   ^^• 

„  „  /-I       1      J      i->  New   York  Office: 

Sayre.    Pa.  Cleveland,    O.  555    WEST    34th    STREET 

New     York    City,    N.     Y.  Phila.     Office: 

506    FRANKLIN    BANK    BLDQ. 


Hmmion,  master  gar  Builders! 

The  M.  C.  B.  rules  of  interchange    .«.    The  use  of  our  steel  back  shoe 

provide  for  the  use  of  the  steel  \^(/  will  mean  a  saving  in  brake  shoe 
back  brake  shoe  on  your  /jk\  maintenance,  brake  heads  an<J 
freight  equipment.  '^'        brake  beams. 

The  steel  back  brake  shoe  is  an  economv  on  all  railway  equipment. 
LET  US  PROVE  IT  TO  YOU. 

AMERICAN  BRAKE  SHOE  &  FOUNDRY  COMPANY, 

The  Steel   Back  Brake  New  York,  N.  Y.,  Mahwah,  N.  J. 

Shoe  Chicago,  III. 

\A/RITE     F^OR     SiC%/V\F=»LE     OF" 

Stabrite  Front  End  Paint 


/y\/\EDE     ^>' 


Chas.  R.  Long,  Jr.  Company 

INCORPORATED 
MANUFACTURERS  OF 

RAILWAY.  STATION   AND  -   niTfOVrff    f    IT      WV 

BRIDGE  PAINTS.  A-/V^i^  lO  V  11- L/E- »    lY  I 


■"«^S«*«.««.<*«^<.^^v".<*lV'<,<'^>  <•■».' 


T^NEW  YOR.K    -"^'"    ■" 


1612  Old  Colony  Building.  Chicago. 

Monitor.  Simplex  and  Nathan  Injectors 
for  Locomotives 

AND 

Sight-Feed  Lubricators. 

All  Specially  arranged  for  High-Pressure  Engines. 

STEAM  FIRE  EXTINGUISHERS  FOR  SWITCHING  AND  YARD  ENGINES. 

Boiler  Washers,  Boiler  Testers,  Rod  and  Guide 
Oil  Cups,  Etc. 

SOLE  AGENCY     FOR  THE 

Coale    Muffler    6?    Safety    Valve    Co.,   Inc. 


ESTABLISHEO     1884 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's  Japan  Oil  And  Improve  the  Paint". 
IN  DAIL.Y  DSB   BY  ALL  THK  LEADING  RAILROADS   IN   THE   UNITED  STATES 
MANUFACTURED     ONLY     BY — 

CHICAGO  ILL.  JAMES  B.  SIPE  &.  CO,  Pittsburgh,  pa. 


U060M0TIVE  BLOW-OFF 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


HOMESTEAD  ' 
OFF 


A  catalog  or  call  by  Repreientativ« 
for   the   asking.     £l     0     &     0     0 

Hflfflestead  Valve  fflfi  Co., 

Works:  Homestead,    Pittsburgh,  P«. 


CROSBY   STEAM   GAGE   &   VALVE   CO. 

Standard  Locomotive  Specialties 

Make  a  Perfect  Equipment. 
Crosby  Locomotive  Pop  Safety  Valves, 

Plain  or  Muffled. 
Crosby  Steam  Pressure  and  Duplex  Gages. 
Crosby  Counter  and  Pressure  Recorders. 
ORIGINAL  Single  Bell  Chime  Whistles. 
Johnstone  Blow-off  Valves. 

CROSBY  STEAM  ENGINE  INDICATOR, 

with  Sargent's  Electrical  Attachment  for  tak- 
ing any  number  of  diagrams  simultaneously. 
MAIN  OFFICE  AND  WORKS.  BOSTON,  MASS. 
Stores  :      Boston,  New  York,  Chicago  and  London,  EnKlaod. 

Send  for  Catalogue  and  Prices, 


r 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


RCGISTFREO 
THE   I  OEAL  PAINT  OIL 


^ 


B.  C. 
SPIRITS 


Ball  Chemical  Co. 


^^ 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  BIdg..  PITTSBURGH.  PA. 


:^ 


Don't   forget   that  while  you   are   feeding  your 

Drill  at  the  FEEDSCREW  you  are  also 

Feeding  it  at  the  THROTTLE 

DUE      TO      ITS     HIGH      E  F=' F=^  ICI  EINC:  V 

THE  "LITTLE  GIANT"  BALL  BEARING  DRILL 

is  particularly  adapted  to 
the  needs  of  those  users 
of  compressed  air  the 
conditions  of  whose  air 
supply  makes  it  impera- 
tive that  maximum  re- 
sults be  obtained  from 
their  pneumatic  equip- 
ment. 

Send    for    Bulletin    127. 
Address  Dept.  11. 


No.    1    Improved    Little    Giant    Drill. 
For   drilling   up   to  2   inches  in   steel. 


CHICAGO  PNEUMATIC  TOOL  CO. 

1052   FISHER   BLDG.  52  VANDERBILT  AVENUE 

CHICAGO  Branches  Everywhere  NEW  YORK 


H.  H.  Hewitt,  Pres. 


C.  M.  Hewitt,  Vice  Pres. 


MAGNUS    METAL 

MEETS  ALL  HIGH-GRADE  REQUIREMENTS. 

IT  IS    THE    STANDARD    METAL 

FOR    LOCOMOTIVE    WEARING    PARTS, 

JOURNAL       cnp     »      ""AST    PASSENGER    CAR    SERVICE, 
BEARINGS     *■""    \      HEAVY  FREIGHT  CAR  SERVICE. 

MAGNUS    METAL    COMPANY 

111    BROADWAY,    NEW   YORK. 


pIXONS 

.gilfe^  PAINT 

J^^"fOUB  COLORS' -'Jj''^ 
*^SKVC1TV.  N-J- 


"Philosophy  of  Protective  Paint" 

is  a  booklet  for  the  man  who  Ukes  to  dig 
deep  into  the  subject.  It's  not  ALL  about 
DIXON'S  SILICA  -GRAPHITE  PAINT. 
Ask  us  for  booklet   152   B. 

JOSEPH  DIXON  CRUCIBLE  CO., 
JERSEY   CITY,  N.  J. 


THE    SHARON    COUPLER 

One  Coupler  for  Freight,  Passenger  and  Tender  Service 
Top,  Bottom  and  Side  Operating. 

EFFICIENT  AND  RELIABLE 

The  National  Malleable  Castings  Company 


CLEVELAND         CHICAGO 
SHARON,  PA. 


INDIANAPOLIS        TOLEDO 
MELROSE    PARK.   ILL. 


This  Space  For  Sale 


VJI 


'yWestinghoixse  ' 


AIR  BRAKE  ENGINEERING 

We  are  orgaiuzcd  to  co-operate  with,  and  assist  any  rail- 
road in  the  solution  of  many  traffic  problems;  the  adaptation 
of  various  forms  of  apparatus  to  specific  conditions;  increased 
operating  efficiency;  shorter  stopping  distances  for  passenger 
trains;  smooth  and  efficient  braking  of  long  and  heavy  freight 
trains;  larger  tonnage  capacity  on  grades;  economical  conver- 
sion and  restandardization  of  brake  equipment,  etc.  We 
empliasize    qualitv   service   as  well   as   quality   brakes. 

WESXr^GHOUSE  AIR  BRAKE  COMPANY 

PITTSBURGH,  PA. 
New  York  Chicago  St.  Louis 

City  Investing  Bldg.      Railway  Exchange  Bldg.      Security  Bldg. 


Westinghouse  Electric  Arc  Welding  Equipments 

have   reduced  the  repair   costs  in  many   railroad   shops.     They 
save  their  cost  in  three  months'  time. 

Full  information  on  request.     Booklet  3049-A. 

Westinghouse  Electric  Motors  for  Railroad  Shops — pressed 
steel  types  for  either  direct  or  alternating  current.  Are  rugged, 
serviceable,  efficient  and  long  lived.  Full  information  on  request. 

WESTINGHOUSE  ELECTRIC  &  MANUFACTURING  COMPANY 

East  Pittsburgh,  Pennsylvania 


Westinghouse  Steam  Turbines 

Westinghouse  Gas  Engines 
Westinghouse  Steam   Engines 
The  Roney  Mechanical  Stoker 

The  Westinghouse  Machine  Co.,     East  Pittsburgh,  Pa. 


PACIFICS  vs.  TEN  WHEELERS 


Total  Weight  of  Engine,  293,500  pounds;  Weight  on  Drivers, 
191,0fX)  pounds;  Diameter  of  Drivers,  69  inches;  Boiler  Press- 
ure, 205  pounds;  Cylinders,  24x28  inches;  Maximum  Tractive 
Power,   40,730  pounds. 

These  are  the  first  Pacific  type  locomotives  to  be  used 
on  the  Delaware  anC  Hudson  Railroad.  Heavy  passen- 
ger service  on  this  load  was  formerly  handled  by  ten- 
wheel  engines. 

The  Pacific  type  locomotives  have  an  increased  tractive 
power  of  44.0  per  cent  and  an  increased  equivalent  heat- 
ing  surface   of   91.3   per  cent. 

High  sustained  tractive  efforts  demand  ample  boiler 
capacity. 

AMERICAN   LOCOMOTIVE  COMPANY 

30  Church  Street,  New  York 


YB  IRON  AND  STEEL  PRESERVATIVE 


Best    by    Test    on 

All  Classes  of  Metal  Surfaces, 

Structural   Iron    of   Bridges   and    Buildings, 

Bodies   and   Under-frames  of  Steel   Freight   Cars,  etc. 

Yarnall  Paint  Company 


MANUFACTURERS, 


PHILADELPHIA. 


This  Space  Eor  Sale 


Railroad  Repair  Shop  Equipment 

Combining  all  modern  features  for 
rapid,  convenient  operation. 

MACHINE  TOOLS 


STEAM    HAMMERS 


ELECTRIC 

TRAVELING 

CRANES 


P.  &  W. 
SMALL  TOOLS 
AND  M.  C.  B. 

GAUGES 


Niles  New   Model  Dri\inK  \\  ticcl  Lathe 
Has  broken  all  wheel  shop  records. 


WRITE  FOR  CATALOGUE 


NILES- BEMENT  POND  CO 

Hi  Broadway,  New  York.        Pittsburgh  Office,  Frick  Building. 


Welding  Frames 
In  Place 

With  Thermit 

Saves  Time  and  Money 

The    mechanical    officials 

of    420    Railroad     Shops 

are    saving    thousands    of 

Making  Thermit  Weld  Without  Removing        dollars   every  year   using 

Frame  "Thermit"     for     welding 

their   broken    engine    frames    in   place,   and   are    returning    their 

engines  to  service  in  from  10  to  24  hours. 

If  you  are  not  using  Thermit  in  YOUR  shop  you   are  not 
taking  advantage   of  the  great  saving  that  Thermit  can   effect. 

Our  new  pamphlet   2167   will    describe   and   illustrate   what 
Thermit  is  doing  for  others.     Shall  we  send  it? 

Goldschmidt  Thermit  Company 

WILLIAM  C.  CUXTZ,  General  Manager 
90  WEST  ST..  NEW  YORK 

103  Richmond  St.  W.,  Toronto^  Ont.  .329-.3.3.3  Folsom  St.,  San  Francisco 

7300  S.  Chicago  Ave.,  Chicago 


THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA,    PA.,    U.   S.   A. 


LOCOMOTIVES 

OF  EVERY  DESCRIPTION 
Electric  Motor  and  Trailer  Trucks 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


30  Church    Street,  McCormick  Building, 

New  York  Chicago 


THe  56SI  SiauDo  \ 

FOR  LOCOPJOTIVE  FIREBOXES 

/^^ 

Railroads  Are  Now  Using 

T116  Tat6  Flexible  btaybolt 

At  the  Rate  of 
1,250,000    A    YEAR 

Our  Services  Are  Always 
At    Your    Command 

FLANNERY  BOLT  CO. 

Vanadium    Building 

PITTSBURGH,    PENNA. 

B.  E.  D.  Stafford,      General  Manager 

J.  Rogers  Flannery  &  Co. 

SELLING  AGENTS 

Vanadium    Building 

PITTSBURGH,  PENNA. 

■  1 

This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS    THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President  and  Gen'l  Manager. 

J.  G.  PLATT, 

Sales  Manager. 


OFFICE    AND    WORKS; 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


GALENA-SIGNAL  OIL  COMPANY 


FRANKLIN,    PENNA. 


Sole  manufacturers  of  celebrated 

GALENA    LUBRICANTS 

PERFECTION  VALVE  and  SIGNAL  OILS 

and 

Galena  Railway  Safety  Oil 

Manufactured    for 

STEAM  AND  ELECTRIC  RAILWAY  USES   EXCLUSIVELY 
Guaranteed  Cost  Expert  Service  Free 

CHARLES  MILLER,  S.  A.  MEGEATH, 

Chairman.  President. 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLKABIvK  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 

Superior  Expeditious  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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American  Arch  Co x 

American    Brake   Shoe   &   Foundry 

Co iii 
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Baldwin    Locomotive    Works x 
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Company Front  Cover 
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Nathan  Manufacturing  Co it 

National  Car  Wheel  Co iii 
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Co Front  Cover 
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Safety  Car  Heating  &  Lighting  Co.        xv 
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Standard  Coup'er  Co xix 

Standard   Heat    &    Ventilation 

Company,    Inc xix 
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Steel    Car   Forge    Co Front  Cover 
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The  Railway  Supply  &  Curtain  Co.       xxi 
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Union  Steel  Casting  Co xix 
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IN 

Kensington  All  Steel  Journal  Boxes 
PRESSED  STEEL  JOURNAL  BOX  LIDS 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 

GENERAL   OFFICE: 

First  National  Bank  BIdg.,  Pittsburgh,  Pa. 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
ST.  LOUIS       -    Missouri  Trust  Building. 
RICHMOND,  VA.,  AMERICAN  NATIONAL  BANK  BUILDING. 
LOUISVILLE,  KY.,  42  Todd  Building. 


OFFICIAL  PROCEEDINGS 


OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    1901. 

Published   monthly,    except    June,    July   and    August,   by    The    Railway    Club   of    Pitts- 
burgh, J.    E.  Anderson,   Secretary.   General   Offices,   Penna.  R.   R.,   Pittsburgh,   Pa. 

Entered  as  Sec-ond  C'a.ss  Matter  February  C  1915.  at  the  Postoffice  at  l'itt.sl>iirKh 
under  the  Act  of  Mare-h  3.  ik79. 

^°^^^^         Pittsburgh,  Pa.,  October  22.   1915.      ^j^^j'eYS^^ 

OFFICERS    FOR   1914—1915 

President 
F.   M.   McNULTY, 
Supt.  M.  P.  &  R.  S.,  Monon.  Conn.  R.  R  , 
Pittsburgh,    Pa. 
First    Vice    President  Second    Vice    President 

J.    G.    CODE,  H.    H.    MAXFIELD 

General    Manager,   W.   P.   T.   R.    R.,  Master  Mechanic,   P    R  'r 

Pittsburgh,    Pa.  Pittsburgh,    Pa.     '       '' 

Secretary  Treasurer 

J.    B.    ANDERSON,  F.    H.    STARK 

Sl'^t, '^^^'■'^' o^^P*^-  ^^-  ^■'  P-  ^-  R-  Geu'l  Supt.  Montour  r;    E 

Ml    Penna.    Station,    Pittsburgh,    Pa.  Coraopolis,   Pa. 

Executive    Committee 
,L.   H.TURNER,  D.J.    REDDING, 

Supt.  M.   P.,  P.   &  L.   E.   R.   R.,  Asst.  Supt.  M.  P.,  P.  &  L.  E  R  R 

Pittsburgh,    Pa.  McKees    Rocks,    Pa. 

F    R.    McFEATTERS.  A.    G.    MITCHELL, 

Supt.    Union    R.    R.,  Supt.   Monon,    Div.,    P.    R    R 

East   Pittsburgh,   Pa.  S.   S.,   Pittsburgh,   Pa. 

Finance    Committee 
t>      :      °V,  9-    NOBLE,  E.    K.    CONNEELY, 

President,  Pgh.  Spring  &  Steel  Co.,  Purchasing  Agent,  P.  &  L    ERR 

Pittsburgh,    Pa.  Pittsburgh,    Pa.  '       ' 

..    C-     E.    POSTLETHWAITE,  A.    L.   HUMPHREY, 

Manager  Sales,  Pressed  Steel  Car  Co..  Vice  Pres.  &  Gcnl.  Mgr.,  W.  A.  B    Co 

Pittsburgh,    Pa.  Wilmerding,    Pa. 

L.    C.    BIHLER, 
Traffic    Manager,    Carnegie    Steel    Co., 
Pittsburgh,    Pa. 
Membership     Committee 
p.   M    HOWE,  A.    STUCKI, 

Manager,    Jos.    Dixon    Crucible    Co.,  Engineer, 

Pittsburgh,    Pa.  Pittsburgh,  'Pa 

CHAS     A.    LINDSTROM,  O.    S.    PULLIAM, 

Asst.    to   President,    Pressed   Steel    Car   Co.,     Secretary,    Pittsburgh    Steel    Fdy     Co 
Pittsburgh,    Pa.  Pittsburgh,    Pa. 

C.   O.   DAMBACH,  FRANK   T.    LANAHAN 

Supt.    W     P.   T.    R.   R.,  President,    Fort  Pitt  Malleable   Iron    Co 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 

HARRY   HOWE, 
Insp'r.  Castings,  Pressed  Steel  Car  Co., 
McKees   Rocks,   Pa. 
Entertainment     Committee 
.  STEPHEN   C.   MASON,  R.    H.    BLACKALL, 

Secy.,    The    McConway   &  Torley   Co.,  Railway    Supplies 

Pittsburgh,    Pa.  Pittsburgh,    Pa.  ' 

D.    H.    AMSBARY, 
Dist.    Manager,    Dearborn   Chemical    Co., 
Pittsburgh,    Pa. 
Past    Presidents 

{•   H^   ^fcCONNELL October,   1001,   to   October,   1903. 

V    Tt'  -^t  APT'      November,  1903.  to   October,  1905 

•  K    W    W  \TTq November.   1905,  to   October,  1907.       - 

D    T    RFnmN^ November,  1907,  to  April.   1308. 

f'  R     MrFF  IrTFwi November,  1908.  to   October,  1910. 

E-   R-   McFE.VTTERS November.   1910,   to   October    1912 

•  Deceased  November,  1912,   to   October,  1914. 


Meetings   held  fourth   Friday   of  each   month,   except   June,   July   and    August. 


PROCEEDINGS  OF  MEETING. 
OCTOBER  21,  1915. 

The  Annual  ^Meeting  of  the  Raihvay  Chib  of  Pittsburgh 
was  called  to  order  by  President  F.  M.  McNulty,  in  the  audi- 
torium of  the  German  Club,  222  Craft  Avenue,  Pittsburgh,  Pa., 
on  Friday,  October  22nd,  191 5,  at  8  o'clock,  P.  M. 

The  following  gentlemen  registered : 


MEMBERS. 


Adams  Lewis 
Alleman,  C.  W. 
Allison,  John 
Amsbary,  D.  H. 
Anderson,  A.  E. 
Anderson,  J.  B. 
Anderson,  D.  \\'. 
Andresen,  A.  M. 
Antes,  Edwin  L. 
Babcock,  F.  H. 
Balslev,  J.  T. 
Barr,  j.  D. 
Barth,  J.  W. 
Battinhouse.  John 
Bealor,  B.  G. 
Berghane,  A.  L. 
Boehm,  L.  M. 
Bohannon,  G.  L. 
Bond,  W.  W. 
Boyer,  Chas.  E. 
Braun,  Otto 
pjrantlinger,  J.  H. 
Brown,  A.  D. 
Brewer,  W.  A. 
Bugle,  G. 
Burket,  C.  W. 
Bvron.  A.  W. 
Calvin.  A.  W. 
Carroll,  F.  E. 
Cato,  J.  R. 
Chapman,  B.  D. 
Charles,  J.  L.  Jr- 
Christfield.  J.  G. 
Clark,  C.  C' 
Clark,  Chas.  H. 
Cline.  W.  A. 


Code,  y.  G. 
Conner,  W.  P. 
Cooper,  F.  E. 
Cooper,  J.  H. 
Cotton,  A.  C. 
Copeland,  T.  T. 
Courtney,  D.  C. 
Crenner,  J.  A. 
Cunningham,  R.  1. 
Dalton,"C.  R. 
Dambach,  C.  O. 
Davis,  A.  G. 
DeArment,  J  11. 
Deem,  G.  M". 
Dillon,  S. 
Eichenlaub.  W.  C. 
Elkin,  W.  C. 
Emery,  E. 
Eriksson,  E.  S. 
Evans,  E. 
Evans,  T.  J. 
Ewald.  Wm. 
Farquhar,  L.  C. 
Ferguson,  R.  B. 
Fluent,  B.  F. 
Fogle,  Emmett 
Forcier,  C.  W. 
Fox,  H.  K. 
Frasher,  J.  D. 
Frazier,  E.  L.  Jr. 
Freshwater,  F.  H. 
Fulton,  A.  ]\I. 
Funk.  S.  R. 
Gale.  C.  H. 
Gearhart,  J.  A. 
Geddes.  T.  R. 
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Georo^e.  M.  E. 
Gies.  G.  E. 
(joodwillie,  E.  E. 
Graham,  R. 
Grewe,  H.  F, 
Gross.  C.H. 
Cxuay.  J.  W. 
1  fa,c:oerty,  J.  F.  Jr. 
[iague,  |.  R. 
Hair,  U.J. 
Hammond,  FL 
Hankele,  E.  W. 
Harner,  A.  J. 
Harper,  R.  C. 
Harsch,  A.  M. 
Havnes,  J.  E. 
Heird.  G.  W. 
Hepburn,  M.  J, 
Henderson,  J.  W. 
Henrv,  J.  M. 
Hettler,  R.  C. 
Higgins,  H.  L. 
Hink,  G.  L. 
Hofifman,  C.  T. 
Holt,  Jas. 
Howe,  D.  M. 
Howe,  Harry 
Howe,  W.  C'. 
Huchel.  E.  W. 
Huchel,  H.  G. 
Huff.  Geo.  F.  Jr. 
Hughes,  Jos.  T. 
Hunter,  J.  A. 
Ickes,  E.  T. 
Jameson,  A.  A. 
Jenney,  J. 
Johnson,  E.  A. 
Jordan.  Jas.  E. 
kellv.  FL  B.  : 

Ivelly,  H.  S. 
Iveptner,  J.  B. 
Ivinter.  D.  H. 
Klein,  R.  A. 
Ivnapp,  A.  D. 
Knickerbocker,  A.  C. 
Knight,  E.  A, 
Tvoch,  F. 
Koll.  J.  F. 


Krahmer,  E.  F. 

Kummer,  J.  J-J. 

Lanahan,  J.  S. 

Lang,  W.  C. 

I^aughner,  C.  L. 

J.awlev,  R.  N, 

Lavlin,  A'L  H. 

Lehr,  H.  W. 

Lobez,  P.  L. 

Lockard,  C.  H. 

Long,  R.  M. 

Loughner.  AI.  F. 

Low.  J.  R. 

Lowe.  W.  D. 

Lyle,  D.  O. 

Lynn,  Saml. 

AJacfarlane,  W.  E. 

Alackert.  A.  A. 

Alarshall,  W.  T. 

Mason,  R.  L. 

Maxfield.  H.  H. 

Alillar.  C.  W. 

AJiller,  F.  L. 

Mitchell,  A.  G. 

Alitchell,  John  Jr. 

AJott,  Saml.  L. 

AJurphv,  W.  J. 

McBurney,  C.  H. 

McCann,  J.  P. 

AlcClements,  J.  B. 
McFarland,  H.  L. 
McFeatters,  F.  R. 
McGhee,  W.  S. 

AJcIvinstrv,  C.  H. 
McNaight,  A.  H. 
AIcNultv,  F.  M. 
McVicar,  G.  E. 
Neal,  J.  T. 
Neff,  J.  P. 
Orbin,  G.  N. 
Orchard,  Chas. 
Page,  A.  Jr. 
Parke,  F.^H. 
Patterson,  J.  E. 
Pearson.  A. 
Penn,  Wm. 
Pennington,  F.  W. 
Pennepacker,  N.  W. 
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Perrv,  W.  E. 
Pfeil.  Tohn 
Pie,  J.  J. 

Postlethvvaite,  C.  E. 
Pratt,  I.  D. 
Proven,  Tohn 
Rabold  W.  E. 
Ream.  A.  H. 
Reddino-.  D.  J. 

Reed,  W.  S. 
Rehlim.  T.  G. 
Revmer.  C.  H. 
Reynolds,  Thos. 
Richers.  G.  J. 
Richardson.  L. 
Ridley.  R.  C. 
Roemer,  W. 
Roemer.  Max 
Rohn.W.  P>. 
Rowand.  T.  A. 
Runser.  K.  W. 

Schaich.  Wm.  L. 

Schaner,  A.  T- 

S check,  H.  G. 

Schultz.  G.  H. 

Scott,  R.  T. 

Seewald.  J.  H. 

Sewell,  H.  B. 

Shanahan.  E.  J. 

Shaner,  E.  L. 

Sheets.  H.  E. 

Shourek.  T.  L. 

Sigafoos.  G. 

Sleeman,  W.  C. 

Smith.  T.  B. 


Smith,  C.  P. 
Smith,  D.  \\\ 
Smith,  F.  C. 
Smoot,  A\'.  D. 
Snvder,  F.  1. 
Snvder.  T-  H- 
Sn'vder.  T-  W. 
Stark.  F.  H. 
Stevens.  C.  W. 
Suckfield.  (;.  A. 
Sullivan.  A.  W. 
Summers.  ].  M. 
Swartz.Il."E. 
Tavlor,  H.  G. 
Thomas.  J.  If. 
Toomev,  [.J. 
Trappe,  W. "C. 
Turner.!..  H. 
Turner.  \\'alter  V. 

A^anDalsem.  G.  A. 
A'oight.  A.  J. 

Vowinkle,  F.  F. 

Waggoner.  R.  E. 

Wegener.  H. 

Walter.  ^^^  A. 

W^alther.  (;.  C. 

Wardale.  X.  H. 

W^av,  L.  A. 

Wessell.  W.  F. 

White,  F.  L. 

Wholev.  \'.  A. 

Wilder.  IT.  W. 

Williamson.  J.  A. 

Williams.  W.  W. 

Wilson.  Thos.  A. 
Yungbluth,  B.  J. 


VISITORS. 


Adelsheim,  L. 
Anderson.  D.  C. 
Anderson.  R. 
Austen,  M.  K. 
Rannen.  W.  J. 
Barrett.  A. 
Beach,  D.  F. 
Beach.  H.  L. 
Beaton.  S.  A. 


Beckley.  E.  C. 
Belsmever.  L.  A. 
Betz,  E.  D. 
Bosley,  N.  D. 
Bur  ford,  W.  F. 
Burke,  Wm. 
Cady,  W.  M. 
Campbell.  B.  S. 
Campbell.  M.  M. 
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Campbell.  \Vm. 
Crrbauijh.  H.W. 
Carjx'r.  M.  F. 
C  ato.  \V.  C. 
Ciirvstal.  W.  A. 
Cltland.  H.  W. 
Cochron,  H.  A. 
Coleman.  J.  C. 
Con  Ion.  J. 
Coo])er.  R.  W. 
C  -ane.  W.  R. 
Crittenden,  P.  L. 
Cnnnino^ham.  C. 
Cunningham,  T.  J. 
Davidson,  B.  R. 
Davis.  E. 
Datz.  G.  G. 
Dempcy,  R.  H. 
Donnellv,  R.  E. 
Early.  G.  G. 
Eaton,  A.  L.  G. 
Ecker.  F.  D. 
Edgin.  G.  A. 
Eisenberg.  \A'.  H. 
Eilsdorf.D. 
Emerick.  H.  ]\1. 
Emery,  H.  E. 
Fincher,  B.  H. 
Findlavson.  W. 
Fisher!  H.  L. 
Flocker.  X.  ]. 
Flocker.  R.  ^I. 
Follett.  H.  G. 
Foreman.  J.  F. 
Funk.  H.  T. 
Fullerton.  M. 
Galbraith.  R.  C. 
Gardner.  R.  C. 
Greive.  R.  E. 
Gumbert.  C.  K. 
Haas.  F. 
Haggerty.  J.  F. 
Hagerty.  J.  W. 
Hahassey  T. 
Hamilton.  W'm.  H.  Jr. 
Harris.  A.  L. 
Harshman.  R.  ^l. 
Hazen.  T.  C. 


Fkmming.  H.  L. 
Hesse.  S.  H. 
Hoffman.  J.  M. 
1  luchel.  \Vm.  J. 
Irwin.  If.  E. 
Jackson.  C.  A. 
Jenny,  A.  S. 
Johnson.  J.  F. 
lansen.  ^Ir. 
kelleher.  M.  J. 
Kellv.  L.  I. 
Lewis.  T.  AI. 
Lewis.  \V.  H. 
Kennedy,  H.  O. 
Kepperling,  R. 
Krepps.  T.  S. 
Krieger.  X. 
Kuhhnan,  H. 
Lament,  G.  F. 
Lappin,  C.  \\'. 
Laughlin.  Jas. 
Lawley.  W.  F. 
Lehman.  A.  C. 
Linn.  Chas. 

Long.  ^^^  h.  h. 

Lyons.  R.  S. 
}kIacoubray.  A.  J. 
!Maginn.  E.  J. 
Mangold.  R.  J. 
Manns.  G.  A. 
Manns,  J.  F. 
Matchett,  H.  K. 
Maxwell.  F.  R. 
Meixner.  G.  F. 
:\Iiller.  A. 
:\Iiller.  B. 
:vlills.  C.  C. 
Elinor,  L.  L. 
:\Loore.  W.  S. 
Jilorrison.  W.  T. 
Myers.  C.  A. 
McCafferv,  A. 
McCune.  F.  W. 
^IcGhee.  J.  A. 
McLean.  C.  C. 
McMonigle.  E.  E. 
McXultv,  F.  B. 
McXultv.  R.  M. 
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Xagel,  H.  D. 
Neely,  J.  F. 
(^verstake,  R. 
O'Toole.  M.  T. 
Parfitt,  W. 
Parlouski,  S.  J. 
Parsons,  G.  L. 
Perrv,  G.  M. 
Pertz,  W.  J. 
Phillips.  G.  D. 
Reese.  J.  L. 
Reymer,  R.  E. 
Reynolds,  D. 
Richardson.  H.  R. 
Roberts,  S.  S. 
Robinson.  C.  A. 
Robinson.  S.  R. 
Robinson.  W.  F. 
Rubert.  A.  G. 
Rnnettcr.  W.  C. 
Schaffnit.  J.  C. 
Schauwecker,  F. 
Schrock,  C. 
Scott,  D.  J. 
Seibel,  E.  L. 
v^hank,  O.  M. 
Sheridan,  T.  F. 
Sheetz,  E.  S. 


Shook,  A.  A. 
Smith,  A.  R. 
Smith,  Sion  P). 
vSmith.  Wm. 
Stanton,  J.  W. 
Stone,  Dr.  P.  R. 
Street,  C.  F. 
Sugden,  J.  E.  Tr- 
Tarr,  Wm.  H." 
Telford,  E.  W. 
Theisen,  W.  C. 
Thomosson,  B.  H. 
Trao-er,  C.  W. 
Tysiioff,  K. 
A'owinkel,  G.  A. 
\\^agner,  E.  A. 
Whalen.  J.  A. 
Wharton.  J.  E. 
Wibner.  A.  J. 
Wibner.  A.  R. 
Willetts.  H.  G. 
Williamson.  R.  A. 
Wilt.  L.  O. 
Winell.  Karl 
Wiskeman.  E.  C. 
Wright.  J.  B. 
Yawman.  C.  A. 
Young.  R.  W.  H. 


The    call    of    the    roll    was    dispensed    with,    the    record    of 
attendance  being  had  on.  the  registration  cards. 

The   reading  of  the  minutes  was   dispensed  with,  the  Pro- 
ceedings having  been  already  mailed. 

I'he    Secretary    announced    trie    following    applications    for 
membership : 

Bosley,  X.  Dane.  Machinist.  P.  &  L.  E.  R.  R.,  mi  Dorhman 
Street,  West  Park.  ]\IcT\ees  Rocks.  Pa.  Recommended 
by  F.  E.  Cooper. 

Cox,  Edward  AL,  Representative  of  Cox  Bros.,  Andrew  Street 
and  14th  Avenue.  ATimhall.  Pa.  Recommended  by 
W.  B.  Lan sherry. 

Chrystal.  W.  A.,  Bookkeeper,  Montour  R.  R..  8  Market  Street, 
Pittsburgh.  Pa.     Recommended  by  \\\  T.   Marshall. 
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l)ixt)ii,  C.  1*..  Assistant  Train  Master,  I'cnna.  R.  R.,  104  Camp- 
hell  vStreet.  lUairsvillc,  !'a.  Reconiinended  ])y  K.  A. 
Kk'in. 

Ivirly.   (i.    C,   Assistant   (jcncral    Freight   A<;-ent.   Wabash-Pitts- 
huri^ii    Ter.     Rw,    Wabash     lUiiUlin^,     IMttsburL(h,     i'a. 
Recommended    by   C.   ( ).    Dambach. 

l^ni^iand.  Alexander,  Assistant  Chief  Eng-inoer.  Westinghouse 
Air  lirake  Co..  428  Hiddle  Avenue,  Wilkinsburg,  Pa. 
Recomemnderl  liy   P.  L.  Pobez. 

Elk,  (jeorge  R.,  Assistant  Train  Master,  Penna.  R.  R.,  660 
Evergreen  Avenue,  Millvale,  T^a.  Recommended  b>' 
R.  A.  Klein. 

Else}-,  W.  R.,  Draftsman.  Penna.  R.  R.,  4730  lUair  Street, 
Hazelwood.  Pittsl)iirgh,  Pa.  Recommended  by  A.  J. 
X'oight. 

Fields,  Alfred  C,  Clerk,  Pressed  Steel  Car  Co.,  ]\IcKees  Rocks, 
Pa.     Recommended  by  Harry  Howe. 

Grieve,  Robert  E.,  Special  Fireman,  Penna.  R.  R.,  1127  South 
Avenue,  W'ilkinsburg,  Pa.  Recommended  by  W.  L. 
Hudson. 

Gyllenflycht,    T.    E.,    Draftsman,    Pressed    Steel    Car    Co..    3335 

McClure   Avenue,    Pittsburgh,    Pa.      Recommended   by 

Harry  Howe. 
Huchel,   Wm.   J.,   Foreman   Carpenters,   Pressed   Steel   Car   Co., 

nth  Street,   West  Park.  McKees  Rocks,    Pa.     Recom- 
mended by  H.  G.  Huchel. 
Holmberg.  G.  N..   Inspector.  Ajax  Rail  Anchor  Co.,   1204  Mc- 

Cormick     liuilding,     Chicago,     111.      Recommended    by 

R.  A.  Klein. 
Kelly.    AI.   A.,   Traveling   Salesman,   Baird   Machinery   Co.,   123 

Water     Street,     Pittsburgh,     Pa.      Recommended     by 

C.  ( ).  Dambach. 
Krepps,   T.   S.,   Engineman.   Penna.   R.   R..   21 14   Eccles   Street, 

Pittsburgh,  Pa.     Recommended  by  J.  H.  Brantlinger. 
Laughlin,    James,    Foreman    Tinners,    P.    &    L.    E.    R.    R.,    719 

.School   Street,   AIcKees  Rocks,   Pa.     Recommended  by 

F.  E.  Cooper. 
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Leonard,  D.  E.,  Sales  ^Manager,  General  Equipment  Co.,  Oliver 
Building;,  Pittsburgh,  Pa.  Recommended  by  D.  J. 
Redding. 

Ivipman,  Michael,  Supervisor,  Penna.  R.  R.,  ]>lairsville.  Pa. 
Recommended  by  R.  A.  Klein. 

Loughridge,  H.  W.,  Assistant  Foreman.  P.  &  L.  E.  R.  R.,  911 
Third  Street,  McKees  Rocks,  Pa.  Recommended  by 
F.  E.  Cooper. 

Miller,  A.  T.,  Inspector,  Pittsburgh  Railways  Co.,  1003  Heber- 
lon  Street,  Pittsburgh,  Pa.  Recommended  by  J.  D.  Barr. 

Miller,  William.  Treasurer,  ]\Iontour  R.  R.,  1109  Oliver  Build- 
ing, Pittsburgh,  I'a.     Recommended  by  Geo.  X.  Riley. 

Patton,  Jas.  G.,  Gang  Foreman,  P.  &  L.  E.  R.  R.,  1244  Church 
Avenue,  McKees  Rocks,  Pa.  Recommended  by  F.  E. 
Cooper. 

Rooney,  E.  S.,  District  Sales  Agent,  Youngstown  Sheet  &  Tube 
Co..  1626  Oliver  Building,  Pittsburgh,  Pa.  Recom- 
mended by  D.  PI.  Amsbary. 

Shaffer,  C.  C,  Requisition  Clerk,  General  Storekeepers  Office, 
P.  &  L.  E.  R.  R.,  -\IcKees  Rocks,  Pa.  Recommended 
by  J.  A.  Williamson. 

Sheetz,  E.  S.,  Gang  Foreman,  P.  &  L.  E.  R.  R.,  322  Grove  St., 

McKees  Rocks.  Pa.     Recommended  by  F.  E.  Cooper. 
Shelhart.    Chas.   R..   Assistant   Shop  Clerk,   Penna.   R.   R.,   7480 

Delmar  Way.  Swissvale,  Pa.     Recommended  by  W.  E. 

Rabold. 
Shank,  O.   M.,   Train   Dispatcher,   Wabash-l'ittsburgh   Ter.  Ry.. 

Wabash    Building,    Pittsburgh,    Pa.      Recommended   by 

C.  ( J.   Dambach. 
Waltz.    M.    H.,    Steam   and    Electrical    Engineer,   Wabash-Pitts- 

burgh    Ter.    Ry.,    Wabash    Building,    Pittsburgh,    Pa. 

Recommended  by  C.  O.  Dambach. 
Wharton,  J.  E.,  Chief  Clerk  Stores  Dept.,  Pittsburgh  Railways 

Co.,    7002    Kedron    Street,    Pittsburgh,    Pa.      Recom- 
mended by   V,.  J.  Yungbluth. 
Winell,  Karl,  Draftsman,  Pressed  Steel  Car  Co.,  IMcKees  Rocks, 

Pa.     Recommended  ])y  E.   S.  Eriksson. 
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PRESIDKXT  McXL'LTY:  As  soon  as  these  applications 
have  been  approved  by  the  Executive  Committee  the  gentlemen 
will  become  members. 

The  Secretary  announced  the  death  of  the  following  mem- 
bers :  Robert  Finney,  General  Agent,  B.  &  O.  R.  R.,  August  24, 
1915;  and  Percy  McCrorw  Kngineman,  W.  P.  Ter.  Ry.,  October 

15,   1915 

PRESIDEXT:  An  appropriate  memorial  minute  on  the 
death  of  these  members  will  appear  in  the  next  issue  of  the 
Proceedings. 

The  next  in  order  will  be  the  .Vnnual  Report  of  the 
Secretary. 

Pittsburgh.  Pa..  October  22,  191 5. 
To   the  Officers  and  Members  of 

The  Raiiu-ay  Club  of  Pittsburgh  : 
Gkxtlemkx  : 

I  beg  to  submit  a  statement  of  some  of  the  events  closing 
the  fourteenth  year  of  the  Club  : 

During  the  year  death  has  removed  from  our  midst  the  fol- 
lowing members :  D.  H.  Haselett,  J-  E.  ^McGough.  \V.  A.  Smith, 
O.  P.  ^Meckel,  E.  M.  Grove,  P.  AlcCrory  and  Robert  Finney. 

The  fcjllowing  is  a  summary  of  the  membership,  financial 
conditions,  etc.,  for  the  year  up  to  and  including  this  meeting. 

AIlCMRERSHir 

Reported  last  year 1070 

Received  into  membershi])  during  the  year 142 

Reinstated i 

Total 1 213 

Suspended  for  non-payment  of  dues 119 

Resigned 55 

Loss  of  address 7 

Removed  by   death 7 

Total 188 

Present   membership   1025 
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FIXAX'CIAL 
Receipts 

In  hands  of  Treasurer  last  year $2,639.82 

From   (lues    2,211.00 

From   advertising    1,981.16 

From  sale  of  Proceedings  and  other  sources....      294.79 

Interest  on  Savings  account  of  $1.000 43-28 

Interest  on  checking  account 16.10 

Total    - - $7,186.15 

DiSBURSEMENT.S 

Printing   Proceedings,  advance  sheets,  notices 

and   postage   for    same $2,408.29 

Hall  rent,  Lunch  and  Cigars  for  Club  meetings  785.98 

Premium  on  bonds.  Secretary  and  Treasurer....  17.50 

Secretary's  Expenses  M.  C.  B.  Convention 50.00 

Stereopticon  light  for  illustrating  papers 10.00 

Ofifice  stationery  and  supplies 1 14-79 

Entertainment  of  ^Members  and  guests 527-05 

Reporting  Proceedings  of  meetings i35-00 

vSecretarv's   salary   year   ending   October   191 5 

and   commission   on  advertising.. 798.11 

Messenger  service  18.00 

Gratuity  to  Ex-Treasurer  J.  D.  Mcllwain 100.00 

Assessment.       Society       of       Railway       Club 

Secretaries 1 5.00 

Floral   emblem 10.00 

Total - 4-989.72 

Balance  in  hands  of  Treasurer S2. 196.43 

Respectfully  submitted. 

J.    r>.    .\.xi)i:k.so.\'. 

Secretary. 
Approved : 

L.  H.  Turxi:r, 
D.  J.  Redding, 
F.  R.  McFe.\tter.s, 
A.  G.  Mitchell. 

Executive  Committee. 
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I'RESIDENT:  Wc  will  now  listen  to  the  Annual  Report 
of  the  Treasurer. 

rittsbur^h.  I'a.,  October  22,  1915. 

To  the  Officers  and  Members  of 
The  Railzcay  Club  of  Pittsbiirish  : 

I  beg"  to  submit  the  following-  report  for  the  year  ending" 
October  22,  191 5  : 

Rkci'Ipts 

Balance  on  hand  last  year $2,639.82 

Received  from  the  Secretary  during  the  year..  4.486.95 

Interest  on  Savings  account   ($1,000.00) 43-28 

Interest  on  Checking  account 16.10 

Total    $7,186.15 

Dtsrursicments 
Paid  out  on  Secretary's  vouchers $4,989.72^ 

Balance  on  hand $2,196.43 

Respectfully  submitted, 

F.  H.  Stark, 

Treasurer. 
Approved : 

L.    H.    TURNKR, 

D.  J.  Redding, 
F.  R.  McFeatters, 
A.  G.  Mitchell, 

Executive  Committee. 

PRESIDENT:  These  reports  will  be  referred  to  the 
Executive  Committee   for  audit  and  approval. 

Next  we  will  have  the  report  of  the  Executive  Committee 
on  the  result  of  the  ballot  for  election  of  Officers  for  the  ensu- 
ing year  beginning  November  ist. 

MR.  D.  J.  REDDING:  On  behalf  of  Mr.  Turner,  Chair- 
man of  the  Executive  Committee,  I  ask  leave  to  submit  the 
following  report:     It  is  hardly  necessary  to  mention  the  totals 


except  to  say  that  with  the  exception  of  a  few  scattering  votes 
the  "slate  was  unaniniously  elected."  The  total  number  of  votes 
cast  was  278.  The  lowest  numl)er  of  votes  received  by  any 
candidate  was  2'j2. 

President — F.  ^\.  ^McXulty.  Supt.  Af.  P.  &  R.  S.  Alonongahela 
Connecting  R.   R. 

First  \'ice-President — J.  C.  Code,  General  ^Manager,  Wabash- 
Pittsburgh  Terminal   Ry. 

Second  \'ice-President — H.  H.  Maxfiekl,  ]\[aster  ^Mechanic, 
Penna.  R.  R. 

Secretary — J.  B.  Anderson.  Chief  Clerk  to  Stipt.  Motive  Power, 
Penna.  R.  R. 

Treasurer — F.  H.  Stark,  General  Supt.  IMontour  R.  R. 

Executive    Committee — L.     H.    Turner,    Supt.     Motive    Power, 

P.    &    L.    E.    R.    R. :   D.    J.    Redding,    Assistant    Supt. 

.Motive  Power.  P.  &  L.  E.  R.  R. ;  F.  R.  ^IcFeatters,  Supt. 

Union  R.   R. ;  A.   G.  ^litchell,  Supt.   Monon.  Division, 

Penna.  R.  R. 

Finance  Committee — D.  C.  Xoble,  President,  Pittsburgh  Spring 
&  Steel  Co. ;  E.  K.  Conneely,  Purchasing  Agent,  P.  &  L. 
E.  R.  R. ;  C.  E.  Postlethwaite,  Manager  Sales,  Pressed 
Steel  Car  Co. :  L.  C.  P)ihler,  Traffic  Manager,  Carnegie 
Steel  Co. ;  Walter  \'.  Turner,  Assistant  Manager, 
W'estinghouse  Air  r>rake  Company. 

!Meml)ership  Committee — D.  M.  Howe,  IManager,  Jos.  Dixon 
Crucible  Co.;  Chas.  A.  Lindstrom,  Assistant  to  Presi- 
dent. Pressed  Steel  Car  Co.;  A.  Stucki,  Engineer; 
C.  (  ).  Dambach,  Supt.  W'abash-Pittsburgh  Terminal 
Rv. ;  Frank  T.  Panahan,  President,  Fort  Pitt  ^Malleable 
Iron  Co. ;  Harry  Howe.  Inspector  of  Castings.  Pressed 
Steel  Car  Co. ;  R.  L.  Kleine,  Chief  Car  Inspector, 
Penna.  R.  R. 

Entertainment  Committee — Stephen  C.  Mason,  Secretary,  The 
McConway  &  Torley  Co.;  R.  H.  Blackall,  Railway 
Supplies,  D.  H.  Amsbary,  District  ^Manager,  Dearborn 
Chemical  Co. 
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l'RI{Sll)l{.\T :  It  has  been  customary  to  call  ui)on  the 
ncwlv  elected  officers  to  resjxjnd  with  a  few  well  chosen  remarks. 
But  owing-  to  the  length  of  the  X'audevillc  programme  that  has 
been  prepared  for  you  this  evening,  and  also  to  the  further  fact 
that  with  one  exception  the  elections  have  been  re-elections,  it 
would  seem  wise  to  dispense  with  the  oratory  with  one  excep- 
tion. Mr.  Walter  \'.  Turner  of  the  Westinghouse  Air  Brake 
Company  is  a  new  member  in  the  official  family,  and  we  will 
be  pleased  to  hear  from  him,  ])rovided  he  keeps  away  from  the 
subject  of  air  brakes  on  this  occasion. 

MR.  WALTER  V.  TL'RXKR:  Mr.  President  and  fellow- 
members  of  The  Railway  Club ;  I  appreciate  very  highly  the 
honor  of  being  elected  to  membership  on  one  of  the  Committees 
of  this  Club.  And  I  not  only  appreciate  it,  but  I  am  pleased  to 
be  given  the  opportunity  to  be  of  some  service  to  such  an  organ- 
ization as  this.  I  assure  you  that  I  will  do  my  best  to  perform 
well  every  duty  which  I  may  called  upon  to  do. 

.AIR.  A.  G.  MITCHELL:  I  move  that  the  remarks  of  Mr. 
Turner  be  acepted  as  the  response  of  all  the  other  elected  officers. 

The    motion     was     duly     seconded     and     carried     with 
enthusiastic  unanimity 

PRESIDENT:  This  finishes  the  regular  business  of  the 
meeting,  and  if  there  is  nothing  further  to  be  brought  before 
the  Club  at  this  time  we  will  turn  over  the  balance  of  the  eve- 
ning to  the  Entertainment  Committee,  of  which  Air.  D.  H.  Ams- 
bary  is  acting  as  Chairman. 

MR.  AMvSBARY:  Air.  President  and  Gentlemen:  The 
Entertainment  Committee  have  this  year  gone  to  considerable 
expense  and  effort  to  get  up  a  programme  that  we  hope  will 
meet  with  your  approval.  We  wish  to  call  your  attention  espe- 
cially to  the  third  number  on  the  programme.  Keep  your  eyes 
open. 

The  following  program  was  then  carried  out : 

Aloving  Picture  (cartoon  comic) 

Comedy  Alagicians  DeKorSce  &  AnDerSon 

Aloving  Picture  .-.. (Sea  Xymphs) 
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■Musical  Trio Harry  Murdoch,  Tom  Francis.  &  Jean  Locklin 

(Courtesy  of  H.  Murdoch  &  Co. — Babbitt  ^Metals). 
Moving    Picture    (Comic) 

,,     .     ,^       .  ,  ,.  -  fMina  J^.  McXemrv 

Music  vSpecialtv    ( extraordmarv) J    ,  ^     at   x-     ' 

'  [George  L.  McAemrv 


'Moving-  Pictures  by  courtesy  of  Dearborn  Chemical  Co. 
C)rchestra  Music — Julius  Frey 

The  programme  was  well  received  by  the  largest  audience 
that  has  ever  assembled  at  an  Annual  Meeting  of  the  Club.  The 
auditorium  was  filled  to  overflowing  and  man_\'  stood  throughout 
the  whole  evening's  entertainment. 

A  particularly  interesting  feature  was  a  series  of  motion 
pictures  of  wild  bird  life,  showing  birds  nesting,  bringing  food 
and  feeding  their  young,  etc. 

Each  member  and  guest  present  was  given  upon  his  entrance 
into  the  Auditorium  a  smokers  package,  containing  pipe,  tobacco, 
cigars  and  stogies. 

Taken  all  together,  there  has  been  no  more  delightful  or 
successful  meeting  of  the  Club  in  its  entire  history.  At  the  close 
of  the  entertainment  this  thought  was  voiced  by  Mr.  Stark  in  a 
luotion  of  thanks. 

^Ir.  F.  H.  STARK:  It  is  but  simi)le  justice  that  we  give 
formal  expression  to  the  Committee  who  prepared,  and  the 
friends  who  helped  in  our  entertainment  this  evening.  It  was 
both  thoughtfully  and  efficiently  handled  and  deserves  high 
praise.  And  we  can  vote  our  ap])reciation  the  more  heartily 
because  of  the  compliment  the  Committee  ])aid  to  our  taste  in  the 
unusually  high  grade  of  the  entertainment  jiresented.  I  would 
therefore  move  a  rising  vote  of  thanks  to  Mr.  Amsbary  and  his 
Committee  and  to  the  friends  who  assisted  in  our  entertainment. 

The  motion  was  duly  seconded  and  carried  by  unanimous 
vote. 

At  the  conclusion  of  the  programme  the  assembl}'  adjourned 
to  the  Rathskeller  wliere  refreshments  were  served  and  the 
remainder  of  the  evening — and  some  of  the  morning — sj^ent  in 
social  enjovment. 


r' 


Secretary. 
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CONSTITUTION 


Articlk   I. 
The  nanio  of  this  orqaiiization  shall  l)e  "The  Railway  Club 
of  rittsbur,i;h." 

Article;  II. 

OBJ  PXT?. 

The  objects  of  this  Club  shall  be  mutual  iutercourse  for 
the  acquirement  of  knowledj^e,  by  reports  and  discussion,  for  the 
improvement  of  railway  operation,  construction,  maintenance 
and  equi])ment,  and  to  bring"  into  closer  relationship  men 
employed  in  railway  work  and  kindred  interests. 

Articli;  III. 
mf;mrership. 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  de])artment  of  railway  service  or  kin- 
dred interests,  or  persons  recommended  by  the  Executive  Com- 
mittee upon  the  payment  of  the  annual  dues  for  the  current  year. 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of  its 
regular  meeting-s,  and  shall  be  entitled  to  all  the  privileges  of 
membership  and  not  be  subject  to  the  payment  of  dues  or  assess- 
ments. 

Article  I\'. 
officers. 
The  officers  of  this  Club  shall  consist  of  a  President,  First 
A'ice-President,  Second  Vice-President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  five  members.  Membership 
Committee  consisting  of  seven  members.  Entertainment  Commit- 
tee consisting  of  three  members,  and  an  Elective  Executive  Com- 
mittee of  three  or  more  members  who  shall  serve  a  term  of  one 
year  from  the  date  of  their  election,  unless  a  vacancv  occurs,  in 
which  case  a  successor  shall  be  elected  to  fill  the  unexpired  term. 

Article  V. 

DUTIES   OP   officers. 
Section    i.     The   President  shall  preside   at   all    regular  or 
special  meetings  of  the  Club  and  perform  all  duties  pertaining 
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to  a  presiding  officer;  also  serve  as  a  member  of  the  Executive 
Committee. 

Sec.  2.  The  First  \'ice-President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer ;  the  Second 
X'ice-President,  in  the  absence  of  the  President  and  First  Vice- 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  \'ice-President  shall  also  serve  as  members  of 
the  Executive  Committee. 

Sec.  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  docimients  of  the  Club,  accept  and  turn 
over  all  moneys  received  to  the  Treasurer  at  least  once  a  month, 
draw  cheques  for  all  bills  presented  wdien  approved  by  a  majority 
of  the  Executive  Committee  present  at  any  meetings  of  the  Club, 
or  Executive  Committee  meeting.  He  shall  have  charge  of  the 
publication  of  the  Club  Proceedings  and  perform  other  routine 
work  pertaining  to  the  business  affairs  of  the  Club  under  the 
direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  expendi- 
tures of  its  funds.  The  elective  members  of  this  Committee 
shall  also  perform  the  duties  of  an  auditing  committee  to  audit 
the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any  time 
necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  the  Club,  and  perform  such  duties  as 
may  be  assigned  them  by  the  President  or  First  and  Second  Vice- 
Presidents. 

Sec.  7.  The  Membership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
Second  Mce-Presidents,  and  such  other  duties  as  may  be  proper 
for  such  a  committee. 

Sec.  8.  The  Entertainment  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
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Second  \icc-I'resi(k-nts  and  sucli  otlKr  duties  as  may  be  proper 
for  such  a  coniniittee. 

Articlk  \l.  , 

i;li;ctiox  of  ofi'ICKrs. 

Section  1.  The  otficers  shall  be  elected  at  the  regular  annual 
meeting  as  follows,  except  as  otherwise  provided  for: 

Sec.  2.  Printed  forms  will  be  mailed  to  all  the  members  of 
the  Club,  not  less  than  twenty  days  previous  to  the  annual  meet- 
ing, bv  the  elective  members  of  the  Executive  Committee.  These 
forms  shall  provide  a  method,  so  that  each  member  may  express 
his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  elective  members  of  the  Executive  Committee 
will  ])resent  to  the  President  the  names  of  the  members  receiving- 
the  highest  number  of  votes  for  each  office,  together  with  the 
number  of  votes  received. 

Sec.  4.  The  President  will  announce  the  result  of  the  ballot 
and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

Articlic  mi. 

amkxdmkxts. 

Amendments  may  be  made  to  this  Constitution  by  written 

request   of   ten   members,   presented   at   a    regular   meeting   and 

decided  by  a  two-thirds  vote  of  the  members  present  at  the  next 

regular  meeting. 


B  Y  =  L  A  W  S 


Article  T. 

>tKFTIXGS. 
Section  i.     The  regular  meetings  of  the  Club  shall  be  held 
at  Pittsburgh.  Pa.,  on  the  fourth  Friday  of  each  mnoth,  except 
June.  July  and  August,  at  8:00  o'clock  P.  M. 

Sec.   2.     The   annual  meeting   shall  be   held  on  the  fourth 
Fridav  of  October  each  year. 
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Sec.  3.  The  President  may,  at  such  times  as  he  deems 
■expedient,  or  upon  request  of  a  quorum,  call  special  meetings. 

Article  II. 

QUORUM. 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

Article;  III. 

DUKS. 

Section  i.  The  annual  dues  of  members  shall  be  Two  dol- 
lars. One  dollar  of  which  to  provide  light  refreshments  for  each 
meeting,  payable  in  advance  on  or  before  the  fourth  Friday  of 
September  each  year. 

Sec.  2.  The  annual  subscription  to  the  printed  proceedings 
of  the  Club  shall  be  at  the  published  price  of  One  Dollar. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  are 
tmpaid  shall  be  dropped  from  the  roll  after  due  notice  mailed 
them  at  least  thirty  days  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be  reinstated  until  all  arrearages  have  been  paid. 

Article  IV. 

ORDER   OF   BUSINESS. 

I— Roll  call. 

2 — Reading  of  the  minutes. 

3 — Announcements  of  new   members. 

4 — Reports  of  Committees. 

5 — Communications,  notices,  etc. 

6 — Unfinished  business. 

7 — New  business. 

8 — Recess. 

9 — Discussion  of  subjects  presented  at  previous  meeting. 
10 — Appointment  of  committees. 
II — Election  of  officers. 
1 2 — Announcements. 
13 — Financial  reports  or  statements. 
1 4 — Ad  j  ournment . 

Article  V. 

SUBJECTS — PUBLICATIONS. 

Section    i.      The    Executive    Committee    will    provide    the 

340 


papers  or  matter  for  discussion  at  each  regular  meeting. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches),  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs  with  which  exchange  is  made. 

Article;  \l. 
The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by  the  presiding  officer. 

Article  VII. 

AMENDMENTS. 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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RAILWAY   CLUB    NOTES. 


The  following  subjects  were  presented  and  discussed  by  the 
several  Railway  Clubs  during  the  month  of  (  )ctober  as  noted 
below : 

New    York    Railroad    Club,    Harry    D.    \'ought,    Secretary,    95 
Liberty  Street,  New  York,  N.  Y. 

SuBTKCT — "The  \  alue  of  Motor  Cars"  by  W.  R.  ^IcKeen. 


New    England    Railroad    Club,    Wm.    E.    Cade,    Jr.,    Secretary, 
683  Atlantic  Avenue,  Boston,  Mass. 

Sujrii-.'CT — "The  Architect  in  Railroading"  by  L.  0.  ^lorphy. 


Canadian  Railway  Club.  Jas.  Powell,  Secretary,  Chief  Draftsman 
G.  T.  R.,  ^Montreal,  Canada. 

SuBjr.CT — "Electric  Lighting  of  Railway  Cars"  by  E.  S.  McNab. 


Richmond  Railway  Club,  E.  ().  Robinson,  vSecretary,  c/o  C.  &  O. 
Ry.,   Richmond,   \'a. 

SuKrKCT— "Signaling  in  General"  by  H.  W.  Griffin. 


St.    Louis    Railway    Club,    15.   W.   Frauenthal,    Secretary.    Union 
Station,  St.  Louis,  Mo. 

Subject — "Fires  From  Locon.iotive  Sparks"  by  L.  W.  Wallace. 


Copies  of  the  above  papers  can  be  had  upon  application  to 
the  Secretary  at  the  address  given,  for  a  nominal  price. 
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Foreman    Elect.    Dept., 
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Anthony,   J.   T.,  Baird,    F.    C, 

Manager    Service    Dep't.,  ...    Freight  Traffic  Manager, 

American   Arch    Co.,  B.  &  L.  E.   R.  R., 

30   Church   St.,  Room  618  Frick  Bldg., 
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Second   Vice    President, 

Atterbury,  W.  W.,  Galena  Signal  Oil  Co., 

Vice   President.  Whitehall   Bldg., 

Pennsylvania    R.    R.    Co.,  New   York,  N.   Y. 

Philadelphia,   Pa. 

Baker,  J.   H., 
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Austin,   F.   S.,  '  ^    ' 
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316  Penn   .Ave..  Pittsburgh,    Pa. 

Pittsburgh,    Pa. 

Bakewell,  Donald  C, 
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Treasurer, 
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P.  &  L.  E.  R.  R.,  Pittsburgh,    Pa. 
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c.  o.  H.  B.  Dick,  Pilot  Eng'r., 
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Backcski,  JOs.  u.,  ' 
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Wilmcrding,   Pa. 
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Sec'y.,   American   Spiral  Bannister,  E.  J 

Spring  and  Mfg.  Co.,  Rep.,   Crucible   Stee     Co. 

56th    St.  and   A.   V.   Ry..  o'   Au,er,cn,   .^21    l-utlcr   St., 

Pittsb-urgh,    Pa.  rnt-^hnrgh.    Vn. 

Barber,  J.  W.. 
Bair,  A.  H.,  Genl.   Msr.   Docks  and  ]\Iills, 

Boiler  Insp.,  Union  R.  R.,  Mon.  R.  C.  C.  ,&  C.  Co.,, 

300  Grant.  St.,  8  Market  St., 

Turtle  Creek,  Pa.  Pittsburgh,    Pa. 
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Benedum   &  Trees   Bldg., 
Pittsburgh,  Pa. 

Bell,  Jas.  E.. 

Asst.  on  Engr.  Corps, 
Penna.   Lines, 
266  Xoble  Ave., 
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Bellows,  A.  B., 
Vice  Pres't.,  Pittsburgh 
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Berg,  Karl, 

Draftsman,  P.  &  L.  E.  R.  R., 
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Central   Ry.   Signal   Co., 
Columbia   Bank   Bldg., 

Pittsburgh,   Pa. 

Brown,  J.   .Alexander, 
Vice  Prest.   and  ^Igr., 
The   Railway   Equipment 
&  Publication    Co., 
75   Church  St., 
15th    Floor, 

New   York,   N.   Y. 

Brown.    T.    F., 
Fairbanks    Co., 
29th    and    Libertv, 

Pittsburgh,    Pa. 

Brown,  John  T.,  Jr., 
Supt.   Duquesne  Reduction  Co., 
Gross  and  Yew  Sts., 

Pittsburgh,    Pa. 
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Brownsconibe,   G.  J., 
Clerk,  Union   R.  R.  Co., 

East   Pittsburgh,   Pa. 

Briiner,   E.    F., 

Dist.  AI.  P.   Clerk, 
B.   &  O.   R.  R., 

Pittsburgh,    Pa. 

Brunner,   F.   J., 
Auditor,  Wabash  Pgh.  T.  Ry., 
521  Wabash  Bldg., 

Pittsburgh,    Pa. 

Buckbee,   W..   A. 

Slingerlands,    N.   Y. 

Buechner,  W.  A., 
District    Manager, 

E.  F.  Houghton  &  Co., 
616  Fulton   Bldg., 

Pittsburgh,    Pa. 

Bugle,  Geo., 
Asst.  R.  F.  Engines, 
Penna.  R.  R.  Co., 

346  Miller  St., 
Mt.  Oliver,  Pittsburgh,  Pa. 

Buffington,   W.    P., 

C.   C.   to   Supt.   Trans., 
Pittsburgh    Coal    Co., 
1024   Oliver    Building, 

Pittsburgh,   Pa. 

Burke,  William, 

Assistant   Yard   Master, 
Monon.    Conn.   R.   R., 
405  Oakland  Ave., 

Pittsburgh,   Pa. 

Burket,   C.   W'., 

Motive  Power  Inspector, 
P.  R.  R.   Co., 

Verona,  Pa. 

Burns,  J.  D., 

Salesman,   Crucible  Steel  Co., 
1919    Oliver    Bldg., 

Pittsburgh,    Pa. 

Burry,   V.   J., 
Chief  Draftsman, 

P.  &  L.  E.  R.  R.  Co., 
General    Office, 

Pittsburgh,    Pa. 

Burson,   H.   W., 

Pres.,    Colonial   Supply    Co., 

Pittsburgh,  Pa. 


Burwcll,   L.   T., 

Salesman,  M.  W'.   Supplj-  Co., 
Real    Estate    Trust    Bldg., 

Philadelphia,   Pa. 

Butler.    W.    J., 

Enginchouse    Foreman, 
Monon.    R.    R., 
Box   719 

So.   Brownsville,   Pa. 

Butts,    G.   W., 
Ass't.   M.   M.   P.    R.   R., 

Altoona,    Pa. 

Byron,   A.   W.. 
Master   Mechanic, 
P.   R.   R.    Co., 
32nd   Carson   Sts., 

S.  S.,  Pittsburgh,  Pa 

Cain,  Cl3-de  C, 
Chief   Clerk, 

Firth-Sterling  Steel   Co., 
1422  Oliver  Bldg., 

Pittsburgh,  Pa. 

Caine.   C.  D., 

Foreman,  P.   R.   R., 
434   Shady  Ave., 

Pittsburgh,    Pa. 

Caldwell,  J.  Oliver, 

Clerk,  Penna.  Lines  West, 
1014  Penna.   Station, 

Pittsburgh,   PcL 

Calvert,  H.  W.. 

Round   Ho'wise    Foreman, 
P.  &  L.  E.  R.  R., 
1110    Valley   St.. 

McKees    Rocks,   Pa. 

Calvin,   A.  \Y., 

Draftsman,  A.  Stucki  Co., 
1211   Sandusky  St., 

X.  S.,  Pittsburgh,  Pa. 

Campbell,   I.   K., 

County  Commissioner, 

Pittsburgh,    Pa. 

Camlin,  A.   D., 

Freight  Agent,  P.  R.  R., 

East   Liberty,    Pa. 

Cappeau,   William, 

Draftsman,  B.  &  O.  R.  R., 
144  Hazelwood  Ave., 

Pittsburgh,   Pa. 
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Cardwell,  J.   R., 

Pres.,  Union  Draft  Gear  Co., 
1763   McCormick    Bldg., 

Chicago,    111. 

Carpenter,    Harry    L., 
Central    States    Rep., 
Ajax   Metal   Co., 

4048  Jenkins  Arcade, 

Pittsburgh,   Pa. 

Carroll,  l'"rank  E., 
Asst.  Foreman,  W.  A.  B.  Co., 
5  Penn  Ave., 

Irwin,  Pa. 

Carson,  G.   E., 

Div.   Master   Car   Builder, 
N.  Y.  C.  &  H.  R.  R.  R.  Co., 

W.  Albany,  N.  Y. 

Cartee,  W.  R., 

Buyer,  W.  E.  &  AI.  Co., 
468  Swissvale  Ave., 

Wilkinsburg,  Pa. 

Cartwright,  Wm.  E., 
Salesman, 

Damascus  Bronze   Co., 
928  South  Ave.. 

N.  S.,  Pittsburgh,  Pa. 

Casey,  P.  H., 

C.  C.,  Pressed  S.  C.   Co., 
28   E.   Orchard  Ave., 

Bellevue,   Pa. 

Cassiday,   C.  R., 

Chief  Clerk,  W.  P.  T.  Ry., 
419  Wabash  Bldg.. 

Pittsburgh,  Pa. 

Cassidy,   D.   E., 
Asst.  M.  M., 

P.    R.    R.   Company, 
314  Second  St., 

Aspinwall,  Pa. 

Casterline,  Charles. 

Freight  Agent,  P.  R.   R., 
No.  1  Third  St., 

Sharpsburg,   Pa. 

Cato,  J.   R., 

Foreman    Stores   Dept., 
Pressed  Steel  Car  Co., 
622  Center  Ave., 

Avalon,  Pa. 


Caton,   S.   W., 

Genl.  Car  Insp.,  W.  M.  R.  R., 
liagerstown,  Md. 

Chamberlain,  W.  A., 
Auditor,  P.  S.  C.  Co., 
Farmers   l:{ank  Bldg., 

Pittsburgh,  Pa. 

Chapman.   P>.   D., 

Machinists'    Foreman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Charles,  John   L., 
Satistical    Clerk, 

Monon.  Conn.   R.  R., 

4820   Lytle    St., 
Hazelwood,   Pittsburgh,   Pa. 

Chester,    Chas.    J., 

Gen.   Stay   Bolt   Insp'r, 
Penna.    R.   R.    Co., 
7040  Penn  Ave., 

Pittsburgh,   Pa. 

Chilcoat,   H.   E., 

Rep.,  Westinghouse  Air 
Brake    Co., 
318  Westinghouse  Bldg., 
Pittsburgh.   Pa. 

Christfield,  J.  G., 

Mechanical  Engineer, 

Forged    Steel  Wheel   Co., 

Butler.  Pa. 

Chittenden,   A.   D.. 

Ass't.   to    Genl.    Manager, 
B.   &  L.  E.   R.  R., 
Room    1012, 

Carnegie    Bldg., 

Pittsburgh.    Pa. 

Christiansen,    A., 
Chief   Engineer, 

Standard    Steel    Car  Co., 

Butler,  Pa. 

Christy,  F.   X., 

Enginehouse    Foreman, 
P.  R.  R., 

4406   Butler    St., 

Pittsburgli,   Pa. 

Christy,  O.  B.. 

Asst.  R.  F.  of  Engs., 
B.  &  L.  E.  R.  R., 
27  Columbia  Ave.. 

Greenville,    Pa. 
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Chrvstal,   \\'.   A..  Coe,   C.   W., 

Book-keeper.  Supt.,  \V.  &   L.  E.  R.  R., 

Montour  R.   R.,  Brewster,  O. 

8  :\Iarket  St.. 

Pittsburgh,    Pa.  Coffin,  J.   S.. 

aT    r>  President,    Franklin    Ry. 

ancy,  J.  R.,  c        i      r 

1010  W.  Belden  Ave.,  ]^P  ru       i    c^ 

c-  XT     V  -^0   Church   St., 

Syracuse,   N.    Y.  j^;^^^.  y^^,.  ^^j^^^  ^    y 

Clark.    C.    C. 

Chief  Clerk,  Sales  Dep't.,  Coffin,   W.   E., 

Pressed   Steel    Car    Co.,  Con.    Engr.,   National 

Room  1908,  Malleable    Castings    Co., 

Farmers    Bank   Bldg.,  7706   Pla'.!;  Ave., 

Pittsburgh.   Pa.  Cleveland,    O. 

Clark,   Cl.as.   H..  Cole,  Jewett, 

Pres.de..t    Clark   Car  Co..  ^^^^  q^^I    g^    ^    ^j    p 

2123    Oliver   Bldg.,  P    R    R 

Pittsburgh.  Pa.  •       •       •'  Altoona,   Pa. 

Clarke.    Robert   C, 

Surgeon.  P.  &  L.  E.  R.  R.,  Collins,  C.   R., 

129  So.   Highland  Ave.,  Clerk.  Penna.  R.  R.  Co., 

Pittsburgh,    Pa.  ^14  Penna.   Station. 

Pittsburgh,    Pa. 
Clark,   U.   H.. 

Storekeeper    P.  &  I     E    R.  R..  Collins,  Wm., 

.McKees  Rocks,   Pa.  Carr  Foreman, 

Clark.   \V    M.  ■^^r.^j'v^""".  ^.-  ^' 

Master  Carpenter.  4166   Second   Ave., 

B.  &  O    R    R  Pittsburgh,   Pa. 

4970  Svlvan"Ave 

Pittsburgh,   Pa.  Council,   J.   IT,. 

Agent,   P.   R.  R.   Co., 
Clififord.  M.  J.,  Cresson,    Pa. 

General   Yard  Master, 

Monongaheln    R.  R.,  Conneelev.   1'.  K.. 

f.  U.  IjO.x  /Uo.  Purchasing    Agent. 

Brounsville,    Pa.  p    ^,   j      [r     i^    r    Co., 

Cline,   \V.   A  ,  Gen"!   Office. 

Asst.  Supt.   Transportation  Pittsburgh.    Pa. 

and    Labor, 

Carnegie   Steel   Co.,  Conner,  W.  P., 

713   10th   Ave.,  Engineer,  P.  R.  R.. 

Munhall,    Pa.  Floreffe,   Pa. 


CoAtes.   H.   T..  Jr., 
Ass't.    Eng'r.    M.    p.. 


Conway,  J.    D., 

Sec.  &  Treas.   Railway  Supply 


t""''    /'o             o  Manufacturer's    Associaticni. 

Broad   Street   Station,  2136   Oliver   Bldg., 

Philadelphia.    Pn.  Pittsburgh,   Pa. 
Code.  J.   G., 

General    Manager,  Cook,  C.  C, 

W.  P.  T.   Ry.,  Division  Engr.,  B.  &  O.  R.  R., 

419  Wabash   Bldg.,  206  Suburban  Ave.. 

Pittsburgh,    Pa.  Bcechview,   Pittslnirgh,  Pa. 
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Cook,   Joseph    A., 
Train   Dispatcher, 
Penn'a  R.  R., 

2307  Sarah  St.. 

S.  S.,  Pittsburgh.  Pa. 

Cooncr,  Lewis   D., 

Supt.   Manual  Training, 
2108   Perrysville    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Cooper,  F.  E., 

Foreman  Machine   Shop, 
P.  &  L.  E.  R.  R., 
719  P"erree  St., 

Coraopolis,   Pa. 

Cooper,  Wm.   M., 

Draftsman,  P.  S.  C.  Co., 
655    Cleans    Ave., 

Bellevue,    Pa. 

Cooper,  J.  H., 

Rep.,  DearlK)rn   Chemical  Co., 
1623  Farmers   Bank  Bldg., 
Pittsburgh,  Pa. 

Copeland,  T.  T., 

Road  Foreman   Eng's., 
Carnegie   Steel    Co., 

Munhall,   Pa. 

Cornelius,   R.   D., 

Foreman,   Pressed   S.   C.   Co., 
Green's  Hotel, 

McKees   Rocks,  Pa. 

Cotton,  A.  C 

Instructor,   P.   R.   R., 
203    Penna.    Station 

Pittsburgh,  Pa. 

Condit,   E.   A.,  Jr.. 
Sales   Mgr.,  Rail  Joint  Co., 
Oliver   Building. 

Pittsburgh,    Pa. 

Coulter,    A.    F.. 

G.   C.   F..  Union    R.    R.   Co.. 

East  Pittsburgh,   Pa. 

Courson,  Clias.   E., 

Fore.    Car    Inspectors, 
P.    R.    R.    Company, 

Pitcairn,    Pa. 

Courson,   J.    F., 

General    Foreman, 

Pennsylvania   R.   R.  Co., 

Pitcairn,    Pa. 


Courtney,   D.  C, 
Mechanical   Expert, 
1130  Sheftiekl  St., 

N.   S.,   Pittsburgh,   Pa. 

Courtney,  IT., 

Draftsman,  P.  &  L.  E.  R.  R., 
102   Freeland   St., 

Pittsburgh,   Pa. 

Cover.   N.   C. 

Chief  Clerk  M.  P.  Dep't., 

P.  &  L.  E.  R.  R.  Co., 

15  Tacoma  Ave., 

Youngstown,   O. 

Cox,  Tuhvard  M.. 
Rep.    Cox    Bros., 

Andrew  St.  and  14th  Ave., 
Munhall,    Pa. 

Craig.    E.    M., 

Smoke  Inspector, 
P.  R.  R.  Co.. 

601  West  Railroad  Ave., 
Oakmont,  Pa. 

Craig,    E.    A., 

South    Eastern   Manager, 
Westinghouse   Air   Brake    Co., 
318  Westinghouse   Bldg., 
Pittsburgh,   Pa. 

Crawford,  C.  B.. 

Gang  Leader.  P.  R.  R., 
475   Second   St., 

Pitcairn,    Pa. 

Crawford.   D.    F., 

Genl.   Supt.  Motive   Power, 
Pennsylvania    Lines    West. 
Pittsburgh,    Pa. 

Crawford,   Don   M., 
Commercial  Agent, 
G.  T.  Rv.  System, 
506  Park  Bldg.. 

Pittsburgh,    Pa. 

Crenner.   Jos.    A.. 

Rep.   Dearborn    Chemical    Co., 
1623  Farmers  Bank  Bldg.. 

Pittsburgh,   Pa. 

Croft,   Elliot   P.. 

Engineman,    Penna.    Co., 
8  Eloise  St., 

N.  S.,   Pittsburgh,   Pa. 
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Cromwell,   S.  A., 

Supr.  Train  Supplies, 
B.  &  O.  R.  R.  Co., 

736  X  Carrollton  Ave., 

Baltimore,  Md. 

Croucli,  A.  W.. 

Vice    President,    Dearborn 
Chemical   Co., 

1220-30  Dundas  St., 

Toronto,  Canada. 

Cullen,  Jas.  K., 
President, 

The  Xiles  Tool  Works   Co., 
Hamilton,   Ohio. 

Cunningham,   R.   I., 
Mechanical  Expert, 
W.  A.   B.   Co., 

436   Franklin    Ave., 

Wilkinsburg,    Pa. 

Currie,    J.    C, 

Commercial    Traveler, 

Xathan    Mfg.  Co., 

101   Park  Ave.. 

New  York,  N.  Y. 

Curtis,   C.  A.,  Jr., 

Draftsman,  P.  S.  C.  Co., 
609  California  Ave., 

Avalon,  Pa. 

Curtis,  Wm.  R., 

Draftsman,  Jones   & 
Laughlin   Steel   Co., 
Errett   Place, 

Carnegie,   Pa. 

Dalton,  C.   R.. 
M.    P.    Inspector. 
Penna.   R.    R.    Co., 

S.   S.   Pittsburgh,    Pa. 

Dambach,  C.  O., 
Superintendent, 

Wabash-Pgh.   Terminal  Ry., 
341  Wabash   Bldg., 

Pittsburgh,    Pa. 


Dashiell.  J    W., 

E.  &  T.  Agent,  B.  &  O.  R.  R., 
Glenwood    Station, 

Pittsburgh,    Pa. 

Davis,   A.   G.. 

Secreiarv  and   Auditor, 
1'.  A.  &  McK.  R.  R., 

McKci-  Rocks,   Pa. 

Davis,  II.  J., 

Supt.,  St.  Clair  Terminal  R.  R., 
Clairton,  .Alleghcnj'  Co.,  Pa. 

Deagen,  John  J., 

Blacksmith   Shop  Foreman, 
Penna.   Co., 

1207   Center  Ave.. 

Wellsville,  O. 

Dean.  A.  W., 

Foreman.  B.  &  O.  R.  R., 
5119  Lodona  St., 
Hazelwood,  Pittsburgh,  Pa. 

Deane,  Randolf  E., 
P.  C.  C.  &  St.  L.  Ry., 
729  Washington  Ave., 

Carnegie,  Pa. 

Deane,   Robert, 

Chief  Clerk,  B.  &  O.  R.  R., 
4911    Second  Ave., 

Pittsburgh,   Pa. 

DeArment,  John  H., 

Foreman,  Blacksmith  Shop, 
P.  R.  R.  Co., 
P.   O.   Bo.K  284. 

Pitcairn.  Pa. 

Deckman,   E.  J., 
Mfg's.   Agent, 

1417   Oliver   Bldg., 

Pittsburgh,  Pa. 

Deem,   G.  M., 

Car  Inspector,  P.  R.  R., 
6-8  Superior  St., 

Duquesne,    Pa. 


Danforth.   G.   H., 

Asst.  Structural   Engr., 
J.   &  L.  S.   Co., 

3rd  Ave.  and   Ross  St., 

Pittsburgh,   Pa. 


Deems,   X.   A.. 

Master    Mechanic, 
B._&  O.   R.  R.. 
5127  Center  Ave., 

Pittsburgh,   Pa. 
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Degener,    P.   A., 
Secretary  and  Treasurer, 
Dempcy-Degener   Co., 
14  Wood   St., 

Pittsburgh,    Pa. 

DeLaney,    V.    W., 
Genera!  Yardmaster, 

Youngstown  Steel  &  Tube 
Co., 

Youngstown,    Ohio 

Denyes,    P.    G.. 

Salesman.  The   Germain   Co., 
1722   Farmers   Bank   Bldg., 
Pittsburgh,   Pa. 

DeRemer,  W.  L., 
V.  Pres.,  Spencer  Otis  Co., 
2464  Diana   St., 

Chicago,  111. 

Detwiler,  U.    G., 

Foreman   Car  Shop, 
Penna.   R.   R.    Co., 
P.  O.    Box  97, 

Verona,   Pa. 

Dickinson,  F.  W., 
M.  C.  B.,  B.  &  L.  E.  R.  R.  Co., 
Greenville,   Pa. 

Dillon,  Stewart, 
Chief  Chemist, 
Vulcan  Oil  Refining  Co., 

Coraopolis,  Pa. 

Dixon,  C.  P.. 

Ass't    Train   Master, 
P.  R.  R.  Co., 

104  Campbell  St., 

Blairsville,    Pa. 

Dobson,  E.    H.. 

Supervisor,  B.  &  O.  R.  R., 

Foxburg,   Pa. 

Donahue,  C.  J.. 
.    Ass't.    to   Vice    President, 
American   Loco.   Co., 
3.0  Church  St., 

New  York,  N.   Y. 

Donovan,    P.    H,, 

Mechanical   Engineer, 
W.  A,   B.   Co., 

Wilmerding,    Pa. 


Dorr,    Cliarles    O., 
Chief  Clerk, 

Monongaliela    R.    R.    Co.. 

Brownsville,   Pa. 

Doty,  W.  H., 

Air  Brake   Instructor, 
P.  R.  R.  Co., 

Derry,  Pa 

Douty,  C.   D., 

Insp.  Test  Dept.,  P.  R.  R.. 

Barree,    Pa. 

Downes,  D.   F., 

Ass't.  Train   Master, 
P.  R.  R.  Co., 

Pittsburgh    Division, 
5648   Rural  Ave., 

Pittsburgh,    Pa. 

Downing,   I.   S., 

Master   Car   Builder, 
C.  C.  C.  &  St.  L.  R.  R., 

Indianapolis,    Ind. 

Drake,  W.  C. 
4733   Second   Ave., 
Hazelwood, 

Pittsburgh,   Pa. 

Dravo,  M.  S., 

Rep.,    Crucible    Steel    Co. 
of  America,   Frick   Building, 
Pittsburgh,   Pa. 

Drayer,   U.   S., 

Draftsman,  P.  R.   R.   Co., 

Altoona,    Pa. 

Droz,   C.  A., 

Traffic   Mgr.,   American 
Lumber  &  Man'fg.  Co., 
1006  Peoples  Savings 
Bank  Building, 

Pittsburgh,   Pa. 

Dudley,    S.    W.. 
Chief    Engineer, 
W.   A.   B.  Co.. 

Wilmerding,  Pa. 

Duer,  James  J., 

President,    Duer   Spring 
&  Mfg.   Co., 
P.  O.  Box  669, 

Pittsburgh,    Pa. 
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Duff,   Samuel   E., 

Consulting   Engineer. 
704  l^nipiro   Hldg., 

Pittsburgh,    Pa. 

Dugan,   Hugh   A., 
Yardniaster,  Mon.  Con.   R.   R., 
4631    Chatsworth   Ave., 

Pittsburgh,    Pa. 

Duggan,   E.   J., 

Clerk,   :\Iontour   R.   R., 
1024  Oliver  Bldg.. 

Pittsburgh,    Pa. 

Dunham,   1*".   C, 

Special   Sales   Agent. 

U.  S.   Metal  &  ]\Ifg.  Co., 
165    Broadway, 

New    York,    N.    Y. 

Dunlevy,  J.   11., 
I'Veight    Agent. 
Penna.    R.   K.    Co , 

70  South  Seventh  St., 
South  Side,  Pittsburgh,  Pa. 

Dunn,  Samuel  O., 

Editor,  Railway  Age   Gazette, 
608  So.  Dearborn  St., 

Chicago,   111. 

Dussel.  E.   !■:.. 

Secretary    and    Treasurer, 
Transuc   &   Williams   Co., 

Alliance,  Ohio. 

Dygert,  Harold  B., 

Asst.    on   Engr.   Corps, 
P.  C.  C.  &  St.  L.  R.  R., 
1013  Penn  Ave., 

Pittsburgh,   Pa. 

Dyaert.  W.   B.,  Jr., 
Field   Engineer. 

Pressed   Steel   Car  Co., 

AlcKees  Rocks,  Pa. 

Dzugan.  Jolin, 

Signalman,   Union    R.    R., 
706  Hawkins  Ave.. 

North   Braddock.  Pa. 


Easter,  Dr.  D.  M., 
Medical  Examiner, 
P.   R.   R.   Co., 

218  W.   Otterman   St.. 

Greensburg.   Pa. 

Edmunds,  Frank  W., 

Sales  Agent,  The  Dressel 
Railwav  Lamp   Works, 
3868  Park  Ave., 

New  York,  N.  Y. 


Edwards,  G.  H., 

Dist.    Supt.    Puilman    Co., 
1013   Penn   Ave., 

Pittsburgh,    Pa. 

Edwards,  \\'m.  A.. 

Rep.,  Colonial  Steel  Co., 
Keystone   Bldg., 

Pittsburgh,   Pa. 

Eichenberger,  J.  J.. 

Freight  Agent,  Penna.  Co., 
North   and   Irwin   .\ves., 

Allegheny,  Pa. 

Eichenlaub,  W.  C, 
Secretary. 

Union   Steel  Casting  Co., 
62d  St.  &  A.  V.  Ry., 

Pittsburgh,  Pa. 

I'.lk.  Geo.   K.. 

Ass't.  Train   .Master   P.   R.  R., 
660    I'Aersireen    Ave., 

.Millvale,    Pa. 

Elkin,  \V.    C, 

P.  W.   Inspr.,   P.  R.   R., 
368  Second   St., 

Pitcairn,   Pa. 

Elliot,  A.   11., 
Representing, 

American    P>rake    Shoe    and 

Foundry  Co.,   Room   1335, 

Real  Estate  Trust  Bdg., 

Philadelphia,  Pa. 


Early,  G.  G., 

Ass't.   Gen'l.    Ert.    Agent. 
W.   P.   Ter.    Ry, 
Wabash    Bldg.. 

Pittsburgh,    Pa. 


Elliott,  Jos.   M., 
Auditor.    Dept.    Sup])lies, 
City    of   Pittsburgh. 
116  Glen   Caldah   St., 

Pittsburgh,   Pa. 
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Elliott.   M.   \y.. 

Manager,  Consumers  Oil   Co.. 
1016  Constance  St.. 

X.   S.,    Pittsburgh,   Pa. 

lllmer,   Wni.. 
S.  M.  P..  X.)rthern  Div., 
P.  R.  R.   Co., 
622   Brisbane  Bldg., 

Buffalo,  X.  Y. 

Elsev,  \V.  R., 

Draftsman.  P.  R.   R., 
473(!   Blair  St., 

Pittsburgh,   Pa. 

Elver  son.  H.  \V., 
General   Foreman. 
Misc.  Order  Dept.. 
Pressed  Steel  Car  Co., 

Pittsburgh,  Pa. 

Emery,  C.   \V., 

Yard   Master,   Monongahela 
Connecting  R.  R., 

Second   .Ave.,  near  Bates 
St., 

Pittsburgh,  Pa. 

Emery,  E., 

Railway    Supplies, 

1305  Farmers  Bank  Bldg., 
Pittsburgh,   Pa. 

Emmett,  \Y.  A.. 

Tool   Dresser,  Penna  Co., 
3012   Perrysville  Ave., 

X.   S.,   Pittsburgh,  Pa. 

Endsley,  Louis  E.. 

Prof,  of  Ry.  Mechanical 
Engineering,  U.  of  P.. 
Grant  Boulevard, 

Pittsburgh,  Pa. 

England,   Alexander, 
Ass't.   Chief  Engineer, 
\\  .   A.   B.  Co., 
428  Biddle  .\ve.. 

Wilkinsburg,   Pa. 

Englirt,   A.    F.. 

Chief  P.  \Y.    Clerk. 
American  Loco.  Co., 
2   Drum   St., 

X.  S.,   Pittsburgh,  Pa. 


EriksMJu,   Linar    S., 

.•\sst.    Chief    Draftsman, 
P.  S.  C.  C.)., 

McKers   Rocks,   Pa. 

Evans,   Evan, 

Loco.  ICngr..   I'nion   R.  R., 
Ill    <:mip   Ave.. 

llraddock,  Pa. 

Evans.   R.  J.. 

V.    P.    &    GenI    Manager, 
Franklin    Mfg.  Co., 

Franklin,    Pa^ 

Evans.   Sam'l   R., 
Yard   Master, 

Monongahela  R.   R.   Co., 
408  Fifth  Ave.. 

Brownsville,  Pa. 

Evans,  T.  J., 

Electrician,   P.  S.   C.   Co., 
42  Highland   Ave.. 

McKees   Rocks,  Pa. 

Ewald.  \Vm.. 

Supt.   ^lotive  Power 
C.  &  P.   R.  R., 

Mt.  Savage,  Md. 

Ewing,    G.    L., 

G.  L.  Ewing  &  Bro., 

Homestead,  Pa. 

Falkenstem.  \V.   H.. 

Superintendent,    Railway 
Steel  Spring  Co., 

20th   and   Liberty   Sts., 

Pittsburgh.    Pa.. 

Paris.  J.   M.. 
Master  Mechanic. 

Youngstown   Sheet  and 
Tube   Co., 

Youngstown,   Ohio. 

Farquhar,   L.   C, 

Engineer,  Alleghenv  Steel  Co., 
2332  Oliver  ^Bldg., 

Pittsburgh,    Pa.. 

Felton.   F.   J.. 
Acting  Sup't.  Car  Wheel  Fdy^ 
Pressed  Steel  Car  Co., 

McKees    Rocks,   Pa.. 
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Ferguson,   D.   E., 
Purchasing  Agent, 
H.  K.   Porter   Co., 
49th    Street, 

Pittsburgh,    Pa. 

Ferguson,   O.   G., 
Supt.  Trans., 

Monon.    Conn.   R.   R., 
4166  Second  Ave., 

Pittsburgh.    Pa. 

Ferguson,  R.  B., 
Clerk   to    Supt.. 

Mon.    Conn.    R.   R., 
4439   Chatsworth  Ave., 

Pittsburgh,    Pa. 

Ferren,   Rob't.  O., 

Locomotive   Engineer, 
Penna.   R.   R.   Co., 
1233  Franklin  St., 

Wilkinsburg,   Pa. 

Fetterolf.   H.   ^I., 

Rep.,  Patterson,  Sargent   Co., 
1005  Park  Bldg., 

Pittsburgh,   Pa. 

Fettinger,  H.  O., 

Rep.,  Ashton  Valve  Co., 
128  Liberty  St.. 

New  York,  X.  Y. 

Field,  Ar';hur  W., 

General    Sales   Agent, 

Standard   Motor  Truck   Co., 
1120   Frick   Bldg., 

Pittsburgh,    Pa. 

Tields,  Alfred  C, 
Clerk,   P.   S.   C.   Co., 

McKees  Rocks,   Pa. 

Finegan,   L.. 

Sup't.  of   Shops, 
B.  &  O.  R.   R.   Co., 

Glenwood.   Pa. 

Finley,  Jas.   A., 

Pgh.    Air   Brake   Co., 
818  Washington   Blvd., 

Pittsburgh,    Pa. 

Fitzgerald.    D.    W., 
Assistant   Foreman, 
Machine    Shop, 
Penna.    Lines, 

1600  Commerce   St.. 

Wellsville,    Ohio. 


Fitzgerald,  G.   H., 
District    Alanager, 

The   Bird-Archer  Co., 

1409  1st  Xatl  Bank  Bldg., 
Pittsburgh,    Pa. 

Flaherty,  P.  J., 
General   Manager, 
American  Car  and  Ship 
Hardware  Mfg.  Co., 

New  Castle,  Pa. 

Fleharty,  J.  H.. 
Salesman.  Jos.   T. 
Rj^erson   &   Son, 

Western  Reserve   Bldg., 

Cleveland,  O. 

Flannery,  Jas.  J., 

Prest.,  Flannery  Bolt  Co., 
Vanadium  Building, 

Pittsburgh.    Pa. 

Flannery,   Jos.   M., 

Pres..  Standard  Chemical   Co., 
Vanadium   Building, 

Pittsburgh.   Pa. 

Flory,  F.   C, 

Principal,  Sharpsburg  Schools, 
1934  Main   St., 

Sharpsburg,  Pa. 

Fluent,  B.  F., 

Eng.    Dispatcher, 
B.  &  L.  E.  R.  R., 
Box   42, 

N.   Bessemer,  Pa. 

Fogle,   Emmett  F., 

Chief  Clerk,  Chief  Engr., 
W.  P.  Ter.  Ry.. 
1    Olympia   St.. 

Pittsburgh,   Pa. 

Poller,   Chas.   S., 
Mgr.    Sales,    Union 
Spring   &  Mfg.   Co.. 
First  Natl.  Bank  Bldg., 

Pittsburgh,    Pa. 

Forcier,   C.   W.. 

Storekeeper,  Pgh.  Rys.   Co., 
Felecia   Way   and 
Sterret   Street, 

Pittsburgh,    Pa. 
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Forsythe,  Geo.  B., 
Asst.  Foreman,   Car  Dcpt., 
Penna.  Co., 
P.  O.  Box  95, 

Conway,  Pa. 

I'^orsvth,   \V.  D.. 
2332    Oliver    Bldg., 

Pittsburgh,    Pa. 

Fox,  H.  K., 

]\Intive    Power   Inspr., 
W.   .M.   R.   R.. 

llagerstown,   Md. 

Frame,    R.   S..  Jr., 

Genl.  -\lgr.  and  Chief  Engr., 
M.  &  L.  R.  R.  Co., 

Old   Washington,   O. 

Francis,   ^\  .   S., 
Salesman, 

]\lartell   Packing  Co., 
809  Fulton   Bldg., 

Pittsburgh,   Pa. 

Franey,  J.   F., 

Rep.  Dearborn  Chemical  Co. 
of   Canada, 
705  C.  P.  R.  Bldg., 

Toronto,    Ontario. 

Frank,    Laurence    W., 

Sec,  Dnquesnc  Steel  Fdy.  Co., 
1104  Arrott  Building, 

Pittsburgh,    Pa. 

Frasher,   John    D., 

Insp.,    Pressed    S.    C.    Co., 
613  Arch   St., 

X.  S.,  Pittsburgh,   Pa. 

Frazier,  Edward  L.,  Jr., 
Draftsman,  Penna.  R.  R., 
P.    O.   Box   14, 

Verona,   Pa. 

Freshwater,   F.   H., 
Chief    Draughtsman. 
Pressed  Steel  Car  Co., 

^NIcKees   Rocks,  Pa 

Freygang,  A.  H., 

District  Bridge  Inspr.. 
B.  &  O.  R.  R.,  Room  22, 
B.   &  O.  Terminal, 

Pittsburgh,   Pa. 


Frost,  Harry  W,^ 
President,  The  Frost 
Railway   Supply   Co., 
812  Pcnubscot  P>ldg., 

Detroit,    Mich. 

Fuller.   S.    R.,  Jr., 
64  Heights   Road, 

Ridgewood,    N.   J. 

Fulton,  A.   M., 

Asst.   Supt.,   Fort  Pitt 
Mailable  Iron  Co., 
714  Montour  St., 

Coraopolis,    Pa. 

Funk,   Sterling   R., 
Rep.,    Jenkins     Bros., 
P.  O.  Box  1493, 

Pittsburgh,   Pa. 

Gale,  C.  H., 

Supt.    Foundries, 

Pressed    Steel    Car   Co., 

McKees   Rocks,  Pa. 

Gallinger,  Geo.  A.. 

Manager.   Pneumatic   Tool 
Sales,   Ingersoll-Rand   Co., 
11    Broadway, 

New  York,  N.  Y. 

Gano,    J.    H., 

Sup't.  and   M.   C.   B., 
Aliq.  &  Southern  Ry., 

Woodlawn,  Pa. 

Garland,  W.  L.. 

Mgr.,  S.  C.   H.  &  L.  Co., 

501  Commercial  Trust  Bldg., 
Philadelphia,  Pa. 

Gearhart,   H.  J., 
Purchasing  Agent, 

Pressed   Steel   Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,    Pa. 

Gearhart,  J.  A.. 

Secretary  and  Treasurer, 
Gulick-Henderson    Co., 
525  Third  Ave.. 

Pittsburgh,    Fa. 

Geary,  J.  J., 

Homestead   Gas   & 
Electric   Co., 
Eighth    Ave., 

Homestead,   Pa. 
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Geddes,  Jas.    R., 

C.  C.  to   Genl.   Manager, 
Moiion.    Connecting   R.   R., 
2nd   .\vc.   near   l^>ates  St., 
Pittsburgh,    Pa. 

Georgt-,   Ixl.  E., 
Car   I'oreman, 
Union   R.  R.  Co., 

Port    Perry,   Pa. 

Germain.    L.,   Jr., 

Pres't.  Germain    Luml)er  Co., 
Farmers    Bank    BIdg., 

Pittsburgh,    Pa. 

Gil>son,   .Mljert    C, 
Publicity  Dept.. 

Spang,   Chalfant   Co., 
Union    Bank    Bldg., 

Pittsburgh,    Pa. 

Gibson,    Frank, 
C.    C.   to   Su]>t., 
Union    R.    R.   Co., 
423  Ross  Ave., 

W'ilkinsburg.   Pa. 

Gibson.   W'ni.    .S.. 
Engr..  M.  of  W.. 
Union    R.    R.    Co.. 
831    Holland   .Ave.. 

Wilkin sburg,   Pa. 

Gies.  Geo.   E., 

General   Foreman. 

Pennsylvania    ComiKiny, 
l.i29  Garfield   Ave., 

N.   S.,   Pittsburgh,    Pa. 

Gifford,    Charles, 

Rep.,    ^Monarch   Steel 
Castings    Co., 

Detroit,    Mich. 

Gildrov,  Geo.  J., 

Supt.   M.  &   IF   Div.. 

Lehigh  Valley  R.  R.  Co., 

Hazelton,    Pa. 

Gillespie,   John    M., 

G.    S.    A.,    Lockhart    Iron    & 
Steel    Company. 

Pittsburgh,   Pa. 

Gillespie,  Wm.  J.. 
Boiler    Inspector, 
P.   &  F.  E.   R.  R., 
1127  Charles  St., 

^IcKces  Rocks,  Pa. 


Glass.   11.   M.. 

Foreman.  I'enn.    R.   R.   Co., 

Phillipston,   Pa. 

Glassburn,  S.   G.. 

Ass't.  Road   I'orcman  of 
Engines,   P.   R.   R.   Co., 

Conemaugh,  Pa. 

Goetz,    Henry   F., 

Asst.  Supt.   Power  Dept., 
J.   Sc  F.   Steel  Co., 
5807  Elmer  St., 

Pittsbur.nh.   Pa. 

Gold,  Egbert  H., 
Pres.  Chicago  Car  Pleating  Co., 
Railway   F.xchange  Building, 
Chicago,    111. 

Goodwillie,  E.  F.. 

Rep.   Penna  Steel   Co., 
Oliver   I'.ldg., 

Pittsburgh,  Pa. 

Gorbv,   F.   E., 

Chief  Clerk   to    Supt., 
B.  i*t  O.  R.  R.  Co.. 

New    Cnslle,    Pa. 

Gowdy,   H.   K., 

Superintendent    Power 
Stations,    Pittsburgh 
Railways    Company, 
235  Charles  St., 

Mt.    Oliver   Station. 

Pittsburgh.    Pa. 

Gralniijer.   Jos  . 

Time  Clerk.  Monon.  R.  R., 
405    Church    St.. 

Brownsville,    Pa. 

Grafton.  John   J.. 

Ass't.   ]\Iach.    Shop   Foreman, 
Penna.  IJnes  West. 
460   Fourteenth    St.. 

Wcllsville,    O. 

Graham.   Ciias.  J., 
Vice    President, 
Graham   Xut   Co., 

1317  West   Carson    St., 

Pittsburgh,    Pa. 

Graham,   Harry   C. 

Treas.,   Graham   Xut   Co., 
1608   State   Ave., 

Coraopolis,    Pa. 
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Graham.    1 1 .    I"., 

General    I'leight    Agent, 
Pressed    Steel    Car    Co., 

Piltsburgli,    I'a. 

Graham,    Russell, 

Draftsman,   P.  S.  C.  Co., 
99  (irant  Ave., 

Ikllevuc,   Pa. 

Granticr,    L.    V., 

Motive    Power    Insp., 
15.   &   O.   R.   R.. 
1008  House   Bldg., 

Pittsburgh,   Pa. 

Gray,    Elijah, 
Per    Diem    Clerk, 
Monn.   Conn.   R.  R., 
69  Freeland  St., 

I'ittsburgh,   Pa. 

Gray.   G.    B., 

Signal    Inspector, 
I'enna.   Lines  W^est, 

Room   821,   Peuna.   Sta., 

Pittsburgh,    Pa. 

Grav,   Guv   M., 
S.'  M.    P., 

B.  &  L.   !•:.  R.  R.  Co.. 

Greenville,    Pa. 

Gray.  T.  II.. 

Master  Carpenter,  P.  R.   R., 
Cor.    Eastern    and    Freeport, 
Aspinwall,    Pittsburgh,    Pa. 

Greiff,  J.    C, 

Draftsman,   P.   S.  C.   Co., 
701    Broadway.    West    Park, 
McKecs   Rocks,   Pa. 

Grewe,    1:1.    F., 

Master    Mechanic, 

Wabash-Pittsburgh    Ter. 
Ry.    Co., 

Carnegie,    Pa. 

Cirieve,    Robt     E.. 

Special    Fireman,   P.   R.   R., 
1127  South  Ave.. 

Wilkinsl)urg,  Pa. 

Grieves,   E.   W.. 

Mechanical    Expert. 

Galena   Signal    Oil   Co., 
1756   Park  Ave., 

Baltimore.    Md 


Griswold,   W.    W., 
J'urchasing    .Agent. 

\v.    &L.  i:.  R.  R., 

Cleveland,  O. 

Gross,  C.   IL, 

Draftsman    P.   S.   C.  Co., 
1018  Stanford    Road, 

N.   S.   Pittsburgh,   Pa, 

Grooms,  J.  C. 

Gcnl.   Real    Estate   Agent, 
P.  &  L.E.   R.   R.  Co., 
General   (Jftice, 

Pittsburgh.    Pa. 

Grusch,  A.  E., 
Bill  Clerk,  Penna.  Co., 
76  N.  Starr  Ave., 

Bellevue,  Pa.. 

Guay,  J.   VV.. 

Sales    Eng'r.    I'ort    Pitt 
Steel    Casting  Co., 

McKeesport,    Pa. 

Gumbes,  J.  H., 

Supt.,   Renovo   Div., 

Renovo,   Pa. 

Gvllcntivcht,   T.   E., 

Draftsman.   P.   S.   C.   Co, 
33.35    McClure  Ave., 

N.  S..  Pittsburgh,  Pa. 

Ilackenburg,  J.   H., 
Ass't.   Pur.  Agent, 

Pressed   Steel  Car  Co., 
Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Hagerty.   E.  D., 
Storekeeper, 

Penna.    R.   R.   Co., 

Verona,    Pa. 

Haggerty,  John   F., 

Roundhouse   Foreman, 
B.  &  O.  R.  R.. 
204  Renova  St., 
Glenwood,  Pittsburgh,  Pa. 

Hague,  Jos.   R., 
Rep.,   Independent 
Pneumatic  Tool  Co.. 

1208  Farmers  Bank  Bldg., 
Pittsburgh,  Pa. 
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"Haines,   E.   K.,  Ilanng,    inisuortli. 

Head   of   Blue    Print    Dept.,  684   A    Hancock   St., 

P.    S.   C.    Co..  Brooklyn.    X.    Y. 
102   Owen    St.. 

McKees    Rocks,    Pa.  I  lamer,  .A.  J.. 

Traveling   Engineer, 

Hair    hi    J  Monon.   Div., 

Salesman,    Manning,    Maxwell  Pcnna.   R.    R.   Co.. 

&  Moore,  ^^'-^^t   l.rc.unsville,  Pa. 

1005    Park    Bldg..  ^    , 

I'ittsbnrgh.   Pa.  Harper,   Rol)t.   L., 

Head  of  Blue  Print  Dept  . 

, ,    ,,          , ,     Ai  p.   S.   C.    Co., 

Hallett     H.   Al  ,            ^  Pittsburgh,  Pa. 
Dist  Mgr.,  Penna.  v  rusher  Co  . 

1104  Machesney   Bldg  ,|a,rigan.   P.   J., 

P,tt..burgh,    1  a.  ^.^^l    ^^^    Eoreman, 

,,,.,,.  McKeesport  Conn.   R.  R., 

''''y."'''°^'  ■)           c"',        T^      .  1106  South   Evans  Ave., 

Mgr    Radvvay  Sales  Dept.,  McKeesport,  Pa. 
Eillings-Chapm    Co., 

Fort  Pitt  Hotel,  ,,        ,,      .     ,r 

Pittsburgh.    Pa.  Har.ch,  A    M 

.Vss  t.   Storekeeper, 

^.                ,    „    ^  P.  &  L    E.  R.  R.. 

Hammond,  H    S.,  ^IcKees   Rocks,   Pa. 
Sales  Agent, 

Pressed  Steel  Car  Co..  w^rvev    \V    V, 

,910  F,.,r,„ejs  Bank  Bid.  "XTsY'l.^r..,!?.,.  W.  A.  B.  Co., 

littsbuigli,  la.  ^y^  Welsh   Ave., 

...     ^  \\'ilmcr(ling.    Pa. 
Handy,  J.  O.. 

Research    Director,  Hassler    T    H 

Pittsburgh   Testmg  •      Trans'itman."  B.  &  O.  R.  R.. 

Laboratory  3^^^  Walnut   St.. 

Pittsburgh,  Pa.                                                Meadville,   Pa. 

Hankele    Edwin   W.,  Hauser,   James   W. 

Civil  EngT     I  .  K.  K.,  Enginehouse    1-orenian, 

^"In'^.    r    '        A  P-  R-  R-   Lil'crtv  St., 

1003    Penn    Ave  California.    Pa. 

Pittsl)urgh,   Pa. 

-,,  ,^  Hauser,  W.   M.. 

H:uining:on    Walter.  Accountant   1.   C.   C. 

Ge"  1   Bookkeeper,  Alunicipal    Building, 

ci^Av^r    1    PI  1  Chattanooga,  Tenn. 

523  \\  abash   Bldg., 

I'ittsburgh,    Pa.  t^t     -n- 

Hawkins,   i\L   E., 

r,                ,    ivf  Air   Brake   Instructor, 

Hansen,     .  M.,  j-,              d     d     r^^ 

T-,         j"    ^  Penna.    R.    R.    Co., 

President,  ^-_    ,,                 . 

Standard   Steel   Car   Co..  6.v    Herr..n    A^e.. 

1131   Frick    Building,  Pittsburgh,   Pa. 
Pittsl)urgh,     I'a 

1  laves.    R.    r  . 

Hardman,   H.   J.,  l-.a'^tern    Manager. 

C    C    to   M.    M.,  The   Curtain    Supply    Co., 

'Pe'nna.    R.    R.'Co..  Hudson    Terminal, 

Liberty  Ave.  &  28th  St..  50   Church   St.. 

Pittsburgh.    Pn  New  ^  ork.  N.  \. 
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Hayes,    Scott    R.. 

Assistant   to   President, 
X.  Y.  Air    Brake  Co., 
165    Hroadwav, 

New  'York,    N.    Y. 

H.'ivnes.    J.    \L.. 
Master   iMechanic 
Aloiitour   h.    R.  Co., 

Coraopolis,    Pa. 

Hays,    Milton    1)., 

President,    Sinii)lcx    Air 
Brake  and   Mfar.   Co., 
Laycock  and  Sandusky  Sts,, 
N.  S.,  Pittsbursli,  Pa. 

Heird.    Ceo.   \V., 

Yautmaster,    ]].   &  ().   R.   R., 
77  Hazehvood  Ave.. 

Pittsburgli,    Pa. 

Helm,   E.   E., 

Ass't.   Train    Master, 
P.  R.  R.  Co., 
P.  O.  Box  951. 

California,   Pa. 

Flencli,  Norman  M., 

Engr.   Track   Appliances, 
Carnegie   Steel    Co., 
Carnegie    Bldg.. 

Pittsburgh,    Pa. 

Henderson,   J.    VV., 
Vice     President, 

Gnlick-Henderson    Co., 
525   Third   Ave., 

Pittsburgh,    Pa. 

FTenry,    J.    M., 

Supt.  .Motive  l^ower,  P.  R.  R., 
207  Penna.  Station, 

Pittsburgh,   Pa. 

Henry,  John   K., 

Salesman,    Laughlin-Barney 
Mach'y.  Co., 

Union    Bank   Bldg., 

Pittsburgh,    Pa. 

Henry,   J.    S.. 

Manager,  N.  E.  Dis't., 
Safety   Car   Heating  and 
Lighting  Co., 
2    Rector   St.. 

New  York,   N.   Y. 


Hepburn,    M.    I., 

M.   P.  Clerk.",   P.   R.   R.  Co.. 
Room    102,    Penna.   Stati<in. 
Pittsburgh,    i'a. 

Herbick,    Nicholas, 

Vice    President,    Simplex 
Air    Brake    Co.. 
441    Orchard    St., 

Bellevue,    Pa. 

Herman,   \V.  J., 
Traffic   Manager, 
The    Germain   Co., 

1722  Farmers  Bank  Bldg., 
J'lttsburgh,    t^d. 

Hermanson,   Theo.   H., 

Supt.   Epping  &  Carpenter 
Pump    Company. 
114  S.   Xegley  Ave., 

Pittsburgh,   Pa. 

Herrold,  A.   E.. 

Master  Car  Builder, 
Monon.    Conn.   R.    R.. 
1    Alger   St.. 

Pittsburgh,    la. 

FTershej',   Jas.   E., 
Insurance   Solicitor, 
207  Frick   Bldg., 

Pittsburgh,    Pa. 

Hettler,   R.   C, 
vVsst.   Genl.   Foreman, 
Penna.  Lines, 

X.  S.,  Pittsburgh,   Pa. 

Hetzel,  Edward  J., 

Clerk,  Oliver  I.  &  S.  Co., 
.So.  Tenth  and  Muriel   Sis., 
Pittsburgh,    J  .i. 

lliggins,    H.    L., 

Clerk.   Penna.   Lines  West. 
Room   1009,   Penna.   Station. 
Pittsburgh,   Pa. 

Ililberry,   H.   H.. 
M.   M.,  Penna.  Lines, 

Mahoningtown,  Pa. 

Hilferty.   Chas.   D., 
Rep.   Locomotive 
Superheater  Co., 
P.   O.   Box   34, 

Chautauqua,    X.   Y. 
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Hill,  J.  F., 

Jklaster    Mechanic, 
\V.  &  L.   E.  R.  R., 

Brewster,  O. 

Hilty,   Harry   A., 

Foreman  Car   Repairs, 
P.   R.    R.. 

171  Mayflower  St., 

E.  E.,  Pittsburgh,  Pa. 

Hindman,    S.    AI., 
Railway   Supplies, 
932  Oliyer  P.ldg., 

Pittsburgh,    Pa. 

Hink,   Geo.  L.. 

Piece-Work  Insp.,   P.  R.   R., 
32nd    and    Carson    Sts., 

S.   S.,  Pittsburgh,   Pa. 

Hobson,   H.  A., 

Asst.  on  Engr.  Corps, 
Penna.   Lines   West, 
625   Penna.    Station, 

Pittsburgh,   Pa. 

Hoffman,   Chas.  T., 
Gang  Leader,  Machine 
Shop,  28th  Street. 

Pittsburgh,  Pa. 

Hoffman.  N.  K., 
Supt.  Car  Service, 

P.  &  L.  E.  R.  R.  Co., 
624  P.  &  L.  E.  Depot, 

Pittsburgh,    Pa. 

Hogan,  W.  T., 

Sale  Agent,  Wolf  Brush  Co., 
Ill  Maple  Ave., 

Edgewood,  Pa. 

Holbrook,  W.  H., 
R.   F.   of    Engs., 

P.  C.  C.   &   St.  L.   Ry., 
3273  Ashlyn   St., 

Pittsburgh,    Pa. 

Holmberg,    G.    N., 
Inspector, 

Aiax  Rail  Anchor  Co., 
1204   McCormick    Bldg.. 

Chicago,    111. 

Holt.   H.  B.. 

Sales    Engr..   Rosedale 
Fdy.   and  Mach.   Co.. 
1710   Montpelier  St., 
Dormont,   Pittsburgh,  Pa. 


Holt,  james, 

P.  W.  Inspector,  P.  R.  R., 
Box  284 

Pitcairn,   Pa. 

Hood,  D.  G., 
General    Agent, 
P.  &  L.  E.  R.  R.  Co.. 

Pittsburgh,    Pa. 

Hoover,    E.  J.. 

Genl.   Foreman    Forges, 
Pressed   Steel   Car  Co., 
75    Kendall   Ave., 

Bellevue,   Pa. 

Hopkins,    II.  Y., 

Asst.   Train    Master, 
B.   &  L.    E.  R.   R, 
Box   117, 

Butler,    Pa. 

Howard,  C.  H., 

President,    Commonwealth 
Steel   Company', 
Pierce    Building, 

St.   Louis,   Mo. 

Howard,  R., 

Machine   Shop   Foreman, 
U.  R.  R..  Box  72, 

Turtle   Creek,   Pa. 

Howe.   David   M., 
District  INIanager, 

Jus.    Uixon    Crucible   Co., 
407  Wabash   Bldg., 

Pittsburgh,    Pa. 

Howe,  Harrj', 

Inspector  of  Castings, 
Pressed  Steel  Car  Co., 

]\IcKees  Rocks,  Pa. 

Howe.   W.    C, 
Supt.,   Pressed 
Steel   Car   Co.. 

N.   S.,  Pittsburgh,  Pa. 

Huber,  H.   G., 

Ass't.   Master   Mechanic, 
Penna   R.   R.. 

Harrisburg,  Pa. 

Huchel,  Edward  W., 
Clerk,  Insp.   Dept., 
Carnegie  Steel  Co., 
668  Frick  Annex. 

Pittsburgh,   Pa. 
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Hnclicl,    licnrv   G., 

Draftsman,  P.  S.  C.  Co., 
807  Russchvood  Ave., 

McKees  Rocks,  Pa. 

Hiichel,  Will.  J., 

Foreman    Carpenters, 
J^ressed  Steel  Car  Co., 
11    Street,    West    Park, 

-McKees  Rocks,   Pa. 

Hudson,  Wm.  L., 

Road  Foreman   Engines, 
P.  R.  R.   Co., 

Room  217  Penna.  Station, 
Pittsburgh,  Pa. 

Huff,   Geo.   F.,  Jr., 

M.    P.  .Insp'r.    P.    R.    R., 
345   N.   Dennison    St., 

E.  E.  Pittsburgh,   Pa. 

Hufford,   T.   F.   Md., 
Penna.   R.  R., 

Elrania,  Pa. 

Hughes,  H.  H., 

Pgh.    Sales    Alcr..    Hoover, 
Owens,  Rentschler  Co., 
747   Oliver   Bldg., 

Pittsburgh,    Pa. 

Hughes,   Jos.    T., 
Asst.   Manager, 

H.  M.  Myers  Shovel  Co., 

Beaver  Falls,  Pa. 


Hukill,  J.  L., 
232   Home   Ave., 


Avalon,  Pa. 


Humphrey,   A.  L., 

Vice  Pres.  and  Gen.  Manager, 
Westinghouse   Air   Brake 
Company, 

Wilmerding,    Pa. 

Hunt,    Harry   H.. 

Engiiicman,  Winfield   R.   R., 
West  Winfield,   Pa. 

Hunter.  H.   S.. 
District    Manager, 
Chicago  Pneumatic  Tool  Co., 
10-12    Wood    St., 

Pittsburgh,    Pa. 


Hunter,    John    A., 

Gang  Foreman,   P.   R.   R., 
616    Sixth    St., 

Pitcairn,    Pa. 

Huntley.  F.  P., 
Vice  Pres't.  &  Gen'l.  Mgr., 
Gould  Coupler  Co., 
30  East  42nd   St., 

New  York,   N.   Y. 

Hurley,  Theodore, 

Resident  Insp'r.  A.  L.   Co., 
3514  ^Massachusetts  Ave. 

N.  S.,  Pittsburgh,  Pa. 

Hussey,  John  U.. 
223   Fourth  Ave., 

Pittsburgh,  Pa. 

Hutt,   Frank, 

Salesman,  Midvale  Steel   Co., 
1630  Oliver  Bldg., 

Pittsburgh,  Pa. 

Hynoman,  F  .T., 

Supt.  M.   P.  and   Cars, 
W.   &  L.   E.   R.  R., 

Brewster,   Ohio. 

Hyndman,   H.   R., 

Asst.  General  Freight  Agent, 
Washington  Run  R.  R.  Co., 
2211  First  Nat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Hyndman,   N.   P., 

Genl.  Freight  &  Pass.  Agent, 
Wasliington  Run  R.  R.  Co., 
2211  First  Nat.  Bank  Bldg., 
Pittsburgh,    Pa. 

Ickes,  Ellwood  T., 
Inspector, 

Carnegie   Steel   Co.,     ■ 
667  Frick  Annex, 

Pittsburgh,    Pa. 

Irwin,  E.  P.. 

Chief  Clerk  to  M.  C.  B., 

Monon.  Conn.  R.  R., 

336  Atwood  St.. 

Pittsburgh,  Pa. 

Isler,    Chas.   J., 
Div.   Operator, 
Penn.   R.   R.   Co., 
3000   Sarah   St., 

Pittsburgh,    Pa. 


563 


James,  J.  H.. 

Ass't.   Foreman,   M.    S., 
P.   R.   R., 

Verona,    Pa. 

James,  J.  M., 

Asst.   Superintendent, 
P.   R.  R., 

Youngwood,  Pa. 

James,   Robert   E., 

Insp'r.   W.   A.    B.   Co., 
341    Welsh  Ave., 

Wilmerding,   Pa. 

Jameson,   Arthur   A., 
Clerk,  P.  R.   R., 
28th  and  Liberty  Ave., 

Pittsburgh,   Pa. 

Jefferson,   E.   Z., 

Mgr.,  Hewitt  Rubber  Co., 
2115  Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Jenney,  Jacob, 
F.   C.   R., 

Monon.    Div.,  P.   R.    R.   Co., 
32d  and  Carson  Sts., 

S.  S.,  Pittsburgh,  Pa. 

Johnson.    A.    B., 

Rep.,   Standard  Steel  Car   Co., 
Frick    Building, 

Pittsburgh,   Pa. 

Johnson,    E.    A., 
Genl.    Sales    Mgr., 
Duff   Mfg.    Co., 
Preble    Ave., 

X.  S.,  Pittsburgh,  Pa. 

Johnson,   I.   S., 

Resident   Material    Inspector, 
Test  Dept,.   Penna  R.  R.  Co., 
Room  301,  Second 
National   Bank   Bldg., 

Pittsburgh,    Pa. 

Johnson,   J.    E., 
Manager. 

The   Garlock  Packing  Co., 
100-108  Smithfield  St., 

Pittsburgh,   Pa. 

Johnson,  Walter  A.. 

Pneumatic  Tool    Manager, 
Ingersol-Rand    Co., 
Farmers   Bank    Bldg., 

Pittsburgh,   Pa. 


Johnston,  P.   H., 

President,  Johnston- 
Davies  Lumber  Co., 

1312  Union   Bank  Bldg., 

Pittsburgh,    Pa. 

Jones,   A.    W., 

c.  o.  Carter  Construction  Co., 
42    Broadwaj% 

New  York,  N.  Y. 

Jones,  L.  W., 

Eastern  Manager. 
Allegheny   Steel   Co.,  , 

73(1    Land    Title    Bldg., 

Philadelphia,  Pa. 

Jones,   Marvin, 

Asst.   Genl.   Foreman, 
P.  S.   C.   Co., 

225  Martsolf  Ave., 

West  View,  Pa. 

Jones,  N.  P., 
Storekeeper, 

Monon.  Conn.  R.   R., 
4166  Second  Ave., 

Pittsburgh,  Pa. 

Jones,  Rees, 

Clerk,  Penna.  R.  R., 
218  Grifhn  Ave., 
Knoxville, 

Mt.   Oliver  P.   O., 

Pittsburgh,  Pa. 

Jordan,  James  E., 

Ass't.  Foreman,  P.   R.  R.  Co., 
Box  154, 

Pitcairn,   Pa. 

Kalbaugli,  I.  N., 

Supt.,   Alotive   Power, 
Coal   &   Coke    Ry., 

Gassaway,    W.    Va. 

Kapp,  J.  B., 
Ass't  Master  Mechanic, 
Penna.   R.   R.   Co., 

Oil  City,  Pa. 

Karnes,  W.  T., 
General   Foreman, 
P.  &  L.  E.  R.  R., 

Glassport,  Pa. 

Keenoy,    R.    P., 

Supt.,  Trans..  American 
Steel   &  Wire   Co., 

15th  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 
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Keiser,   John,  Keppel,  A.  M.,  ^ 

Passenger    Trainmaster,  Superintendent, 

Penna.   R.  R.,  Washington  Terminal  Co., 

425   Center   St..  Union    Station, 

\\'ill<iiisl)ury.  Pa.  Washington,  D.  C. 

Kcithley.    J.    T.,  Keptner,  J.   B., 

General  Foreman,  Coal  Inspector, 

H.  C.   Frick   Coke   Co.,  P.  &  L.   E.   R.   R., 

500  Eleanor  Ave..  1527  Napoleon  St., 

Scottdale,    Pa.  Beechview, 

Pittsburgh,    Pa. 
Kelly,  H.  B., 

Traveling   Fireman,  Kerr,   Edward, 

P.  and  L.   E.  R.  R.,  President, 

904  Page   St.,  Lawrenceville  Bronze  Co., 

McKees    Rocks,    Pa.  31st  St.  and  Penn  Ave., 

Pittsburgh,    Pa. 
Kelly.   IT.  S.. 

Storekeeper,  Kessler,    Howard, 

P.  &  L.  E.  R.  R.,  Engine   Dispatcher, 

McKees  Rocks,   Pa.  P.   &  L.   E.  R.   R., 

310  Grove  St., 
Kelley,  J.   B.,  AIcKees    Rocks,   Pa. 

Mgr.,    Monongahela    House, 

Pittsburgh,   Pa.  Kessler,    D.    D.. 

Locomotive  Engineer, 
Kelly.   Al.   A..  P.  &  L.   E.  R.  R., 

Traveling  Salesman  1428  Rockland  Ave., 

r.aird  Mach'v.    Co.,  Pittsburgh,   Pa. 

123    Water"  St., 

Pittsburgh,    Pa.  Khuen,   Richard. 

Genl.  iVIgr.  Erection. 
Kendrick,  J.  P.,  American  Bridge  Co., 

Master  Alechanic,  Frick   Building. 

B.  R.  &  P.  Ry.,  Pittsburgh,  Pa 

215   X.   Penn   St.. 

Punxsutawney,    Pa.  Kiely.  John  J., 

Chief  Yard  Clerk.  P.  R.   R., 
Kennedy.    Julian.  5422   Carnegie   Ave., 

Consulting   Engineer,  Pittsburgh.   Pa. 

Bessemer   Bldg., 

Pittsburgh,   Pa.  Kinch,    L.    E.. 

Sup'r.   Signals.   P.    R.   R., 
Kennedy,  O.  E.,  410  X.  Euclid  Ave., 

Auditor,  L.  K.  S.  Lines,  E.  E.,  Pittsburgh,  Pa. 

541  Oliver  Bldg., 

Pittsburgh,   Pa.  King,   Wm.   R., 

Salesman, 
Kenney,   R.    W.,  Firth-Sterling  Steel  Co., 

Salesman,  A.   M.   Byers   Co.,  1422  Oliver  Bldg., 

235  Water  St.,      '  Pittsburgh,   Pa. 

Pittsburgh,   Pa. 

Kinney,  M.  A., 
Kensinger,  E.  A..  Supt.    Motive    Power, 

Ticket  .\gent,  P.  R.  R.,  Hocking  Valley  Ry., 

Johnstown,   Pa.  Columbus,    O. 
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Kinter,  D.  H.,  Knox,  Wm.  J., 

General   Foreman,   Car.   Dept.,  Mechanical   Engineer, 

Monongahela  R.  R.  Co.,  B.  R.   &  P.   Ry.  Co., 

Brownsville,  Pa.  DuBois,   Pa. 

Kirk,   T.    S.,  Knowlton,   E.   A., 

326  Amber   St.,  Mgr.,    Schuette    & 

E.   E.,  Pittsburgh,  Pa.  Koerting    Co., 

,_.     .  ^    ^.  1710  Keenan   Bldg., 

Kissinger,  C.   P.,  Pittsburgh,   Pa. 

Asst.   Train   Master, 

P.  R.  R.  Co.,  Koch,  Feli.x. 

30th  &  Sarah  Sts.,  S.  S.,  Mechanical    Engr., 

Pittsburgh,  Pa.  Pressed  Steel  Car  Co., 

Klein,    Nicholas   P.,  P-  ^-  ^°^  ^90, 

Asst.  Foreman   Car  Reps.,  Allegheny,    Pa. 

P.  R.   R.  Co., 

So.    Pittsburgh,   Pa.  ^°^'''    ,•  -"'  t-     .  tdv. 

■^   '  Secretar3\  rort  Pitt 

Klein     Robt.   A.,  Steel    Castings   Co., 

Sup'r.,  P.  R.  R.,  McKeesport,   Pa. 

Verona,  Pa. 

Koll,  Jacob  F., 
Kleine,   R.  L.,  Chief   Clerk   to  Auditor, 

Chief   Car   Inspector,  W.  P.  Ter.  R.  R., 

P.   R.   R.   Company,  523  Wabash  Bldg., 

Altoona,  Pa.  Pittsburgh,    Pa.  '' 

K'7"^;i!;V^'    ^-    ,  Krebs,  G.  W., 

415   Oliver   Bldg.,  Telegraph   Operator, 

Pittsburgh,    Pa.  pe,„,^^    r    r^ 

Klee,  W.  B.,  Oakmont,  Pa. 

President, 

Damascus   Bronze   Co.,  Krahmer,   E.    F.. 

928  South  Ave.,  Supervising   Agent,    P.    R.    R., 

Pittsburgh,    Pa.  30*^0   Sarah   St.. 

S.   S.,   Pittsburgh,   Pa. 
Knapp,   A.   D., 

Vice   President,  Krepps.  T.   S., 

Nicola    Lumber   Co.,  Engineman    P.   R.   R.   Co., 

1410  Farmers  Bk.   Bldg.,  2114    bxcles   St., 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 

Knickerbocker,   A.  C,  Krimmel,   H.  E.. 

Engineer,  2300   E.   Oliver   St.. 

American   Bridge   Co.,  Baltimore,   Md. 

Sheffler  Plant,  48th   St., 

Pittsburgh,   Pa.  Kummcr,    Jos.   H., 

r^    •   ,  ^    T-     A  Chief  Clerk, 

Kmght,  E.  A.,  Pt    pj^^  ^1^1,    jj.Q„  Co., 

Foreman  Car  Dep  t.,  209   Greydon    Ave., 

Pennsylvania  Co.  McKees   Rocks,   Pa. 

baden.   Pa. 

Knight,   E.   H.,  Kurzhals,    Clias.    L., 

Asst.   Chief  Engr.,  A.   B.   Insp'r., 

Montour  R.  R.,  Penna.   Co., 

1520   Fourth   Ave.,  146   W.    Washington   St., 

Coraopolis,  Pa.  Rochester,    Pa. 
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1-acock,  J.   S., 
Salesman, 

Allis-Chalmers    Mfg.    Co., 
1209  Park  Bldg., 

Pittsburgh,    Pa. 

Lakin,  J.   Harry, 
Lakin    Mfg.   Co., 
518  Pulton   Bldg., 

Pittsburgh,  Pa. 

Lamb,   E.   H., 

P'oreman,   Water  Dept., 
Union   R.   R.  Co., 

Port  Perrj-,   Pa. 

l.anahan,   Frank   J., 
President,  Fort  Pitt 
Mall.   Iron   Co.. 
P.  O.  Box  492, 

Pittsburgh,    Pa. 

l^anahan,   J.    S., 

Asst.  to  Prest.,  Fort  Pitt 
Mall.    Iron    Co., 
P.  O.    Box   1054, 

Pittsburgh,    Pa. 

'Lang.  W.  C, 

Gen'l.  Car   Inspector, 
P.  &  L.  E.  R.  R., 

719  George  St., 

Coraopolis,    Pa. 

I-anning,   C.   S., 
Manager, 

J.  Frank  Lanning  &  Co., 
914  Union  Bank  Bldg., 

Pittsburgh,  Pa. 

'Lanning,  J.  F., 

President, 

J.   Frank  Lanning  &  Co., 
914  Union   Bank  Bldg., 

Pittsburgh,    Pa. 

'Lansberrv,   W.   B.. 
Wolf  &   Lansberrv, 

Room   13,   Monongahela 
Trust   Bldg^, 

Homestead.    Pa. 


I.aughlin,   E.  J., 
General    Foreman, 
P.  &  L.   E.  R.  R., 
828  Frank  St., 

McKees  Rocks,  Pa. 

Laughlin,  Jas., 

Foreman   Tinners. 
P.  &  L.  E.  R.  R., 
719  School  St., 

McKees  Rocks,  Pa. 

Laughner,  Carl   L., 

Genl.    Foreman,   P.   S.   C.    Co., 
609  Sandusky  St., 

Pittsburgh,   Pa. 

Lawley,  R.  X., 

Draftsman,  W.  A.  B.  Co., 
9')2  Jancey  St., 

Pittsburgh,    Pa. 

Laylin,  M.  H., 
A.  B.  Insp'r.  &  R.  F.  Eng's., 
W.  &  L.  E.  R.  R., 
2414  S.   Erie  St., 

Massillon,  O. 

Layng,  F.  R., 

Engineer  of  Track, 
Bessemer  &  Lake  Erie  R.  R., 
Greenville,  Pa. 

Lee,  L.  A., 

Supt.,  Telegraph, 
P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

F.ehr,  Harry  W., 

Gen'l.  Fore.  Pass'r.  Car  Insp., 
P.  R.   R.  Co., 

6832  McPherson  Blvd., 

Pittsburgh,   Pa. 

Leonard,   D.    E., 
Sales   Manager. 

General    Iviuipmcnt    Co., 
Ohver   Bldg., 

Pittsburgh,   Pa. 


iLaughlin.   C.    W., 

President,    Laughliu-Barney 
Mach'y.   Co.. 

Union    Bank   Bldg., 

Pittsburgh,    Pa. 


Leslie,    S.   I., 
Secretary   and   Treasurer 
The   Leslie    Co., 

599  Fourteenth  Ave., 

Paterson,  X.  J. 
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Lewis,  A.  J., 

Car   Distributor, 

Monongaiiela  R.    R.   Co., 
Xo.   11    Cass   St., 

Brownsville,   Pa. 

Lewis,  O.  M., 

General    Yard    ]\laster, 
Wabash-Pgh.   Ter.    Rv., 
1304  Methyl  St., 

Pittsburgh,    Pa. 

Lewis,  T.  L.. 

Asst.    Mgr.    Sales, 
A.  M.   Byers  Co., 
235  Water   St.. 

Pittsburgh,    Pa. 

Lichtenfels,   P.   H., 

Foreman    No.   2    Repair 
Yard,  P.  R.   R.. 
Box  96. 

Pitcairn,    Pa. 

Lidstone,  F.  J.. 

Timekeeper,   Eng'r.   Dept., 
P.   S.  C.  Co.. 

McKees  Rocks,  Pa. 

Lincoln,   L.   f., 
Snpt.,   Structural    Dept., 
Carnegie    Steel   Co., 
725   10th  Ave., 

Munhalj.   Pa. 

Lindner,   W.    C, 

Foreman    Car    Repairs, 
P.   R.   R.. 

P.   O.    Box  64. 

Floreffc,    Pa. 

Lindstrom,  Chas.   A., 
Asst.   to   President, 

Pressed  Steel  Car  Co., 
Farmers   Bank   Bldp.. 

Pittsburgli.   Pa. 

Linhart,  Walter, 

Salesman,  Rej'mer  Bros., 
2945  Espcy  Ave., 

Dormont,    Pa. 

Lipman,    "\licliae]. 
Supervisor, 
P.  R    R.   Co.. 

Blairsville,    Pa. 


l.i\  ingsion,    1'..    .M., 

call.-    .Ma-ur    .\.  i  >.-:,a:iic, 
i'.     i-:.    K.    Cm.. 


Lixingslou,    I'..    !•'.. 

I^.Nira    Agent.    I'.    Iv.    K  . 
^laple   Ave.. 

Dravosburg,    Pa. 

Lobez,  P.  L  , 

Draftsman,   Westingliouse 
Air   Brake   Company, 
418   Swissvale   Ave., 

Wilkinsl)urg.    Pa. 

Lockwood.  B.   D.. 
Chief    Engineer, 

Pressed    Steel    Car    Co., 
366Lincoln   Ave., 

F.ellevue,    Pa. 

Lockwood,  Chas.  VI., 
Draftsman,  P.  S.  Co., 
366   Lincoln    Ave., 

Hcllevue,  Pa. 

Long,   Chas.    R.,   Jr., 

Prest.,   Clias.   R.   Long   &   Co., 
622-630   East   i\Iain   St., 

Louisville,    Ky. 

r,oiig,   R.   AL, 

Road    Foreman    F.ngines, 
P.  &  L.  E.  R.  R.  Co., 

McKecs  Racks,  Pa. 

Loughner,  M.  F., 

P.  W.  Inspector.  P.  R.  R., 
605  Walnut  St., 

Irwin,  Pa. 

Ldug'n ridge,   H.    \\'.. 
Ass't.     horeman, 
P.    &    L.    E     R.    R.. 
Qll    Third   St.. 

AlcKees   Rocks,  Pa. 

Low.  John   R., 
Chief    Clerk, 
Duquesne    Steel 
Foundry   Co., 

Coraopolis,   Pa. 

Lowe,  W.  D., 
.\ss't.    Eng'r.. 

Wabash-Pgh.  Terminal  Ry., 
6540    Bartlett   St.. 

Pittsburgh,   Pa. 
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Lovvry,  K.  N., 

Mc'ch.    I'.n.Ljr..    Urciistciii- 
Artlinr    Kuppel   Co., 

K()l)I)cl,    Pa. 

l-iistenbergcr.   L.  C. 

Ass't.   to    Ass't.    Gen'I.    Mgr. 
Sales,    Carnegie   Steel   Co., 
Carnegie    Knilding, 

Pittsbiirgli,    Pa. 

Lyle,   D.   O.. 

Asst.  on   Mngr.  Corps, 
c.   o.   Valuation   Dep't., 
6t]i   Flour,  Penna  Station, 
Pittsl)urgh,   Pa. 

Lynn,    Sam"!, 

Master   C;ir    Builder, 
P.   &    L.    R.   R.   R.. 

McKees   Rocks,  Pa. 

Lyons.    Roht.   S., 
Salesman.    Xational 
Lead  &   Oil   Co., 
14    Ellzey   St., 

Pittsburgh,    Pa. 

Macfarlane,  W.  E.. 
Ass't.   R.   F.  of  F., 
Penna.   R.   R., 
Elrania, 

\\  asiiington    Co.,   Pa. 

Mackert.   .\.    .\.. 

Cliief  Inj-pector,  W.  A.  B.  Co., 
450    Caldwell    Ave.. 

\\  ilmerding.    Pa. 

MacQuown.   C. 

Genl.  Mgr.,   Gem  Mfg.  Co., 
1229  Goebel   St.. 

X.   S.,  Pittsburgh,   Pa. 

MacQuown,  H.   C, 
Car  Tracer,   P.   R.   R., 
1502   Wood  St.. 

\\ilkin>l)urg,    Pa. 

Maher.   J.   V.. 

I'-ort   I'itt  Malleable  Iron  Co.. 
.McKees   Rocks,  Pa. 

Mahey,   Chas.    Ci  , 

Book-keener,    E.\])anded 
IMetal    I'ireprootlng  Co., 
541    Wcod   St. 

Pittsburgh.    Pa. 


Maier.  Jolni   L.^ 
Gang   i'"oreman, 
Penna.    Lines, 
2f)45   Leland  Ave., 

X.-  S.,  Pittsburgh,  Pa. 

Mab.ne,   1.   ]■.. 

Car  .\ct.,  .Mf.rtnur  R.  R., 
8   Market    St., 

Pittsburgh,  Pa. 

ALinns,  F.   !•'., 

Disbursement   Clerk, 
W.  P.  Ter.  R.  R., 
^'2^    Wabash    Bldg., 

Pittsburgh,    Pa. 

Marcus.   M.   .M., 
Chemist, 

Ft.  Pitt  Mall.  Iron  Co., 
255  Dunseith   St., 

Pittsburgh,  Pa. 

Marquis,  \V.  H.. 
Clerk,  P.  S.  C.  Co., 
527  A'lonroe  Ave., 

Bellevue,    Pa. 

Marshall,  \V.   H., 

President,  Amer.   Loco.   Co., 
30  Church   St., 

New    York,    N.    Y. 

:\Lashall.    W.   T., 

Chief  Clerk  to  Auditor, 
.Montour  R.   R., 
8   Market   St.,' 

Pittsburgh,  Pa. 

Marsh,  H.  B., 

Supt.,   Liability  Dept., 
Genl.   .Ace.  Corp.,  Ltd., 
Farmers   Ban'c  Bldg.. 

Pittsburgh,  Pa. 

Martin.  T.  J., 

Engineman,  P.  R.   R 
Bo.x    15, 

West   Brownsville,  Pa. 

Mask.   IT.   K., 

Rep.   Xathan   Mig.  Co., 
101    Park  Ave., 

New  York,  ,N.  Y. 

jMason,  R.   L., 

R.   R.  Sales  Msr., 
Hubbard  &  Co, 

Pittsburgh,  Pa. 
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Mason,    Stephen    C.  Miller,   C.   R., 
SecretarN',  The  Vice   Pres.  and   Genl.  Mgr. 

McConwav  &  Ttirlev  Co.,  l-"ort   I'itt  Chemical   Co., 

48th  St.   &  A.  V  -Ry.,  ill-'  .^...   Highland  Ave., 

Pittsburgh,    Pa.  I'ittsburgh,   Fa. 

Master.son,  Thos.,  Miller,   V.    L., 

Yard  Master,  P,.  &  O.  R.  R.,  Agent.    P.    R.  R.    Co., 

3706  Charlotte   St.,  Shad3-   Side  Station, 

Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Ma.xlield,  H.  H.,  Miller,  Jno.   P., 

Master  Mechanic,  Vice   President.   W'estinghouse 

Penna.   R.   R.   Co.,  Air   Brake   Company, 

Pittsburgh,  Pa.                                            W'ilmerding,   Pa. 

Maylock,   E.   A..  Milkr.   W".   A., 

Sup't.    Shop    Tests,  Rep..  J.  T.  Rverson  &  Son. 

W.  A.   B.   Co..  2202  Oliver   Bldg., 

Wilmerding,  Pa.  Pittsburgh,  Pa. 

Meigs,   Robert    R.,  Miller,   Win., 

M.  P.   Insp'r    P.  R.  R.,  Treasurer,   Montour   R.   R., 

28th   and    Libertv   Ave..  1109  Oliver  Bldg., 

Pittsburgh.  Pa.  Pittsburgh,   Pa- 

Mellon,  W.  B.,  Milligan,  E.  E., 

A.sst.  E.   IT.   Foreman,  ]nspr.,  W.  ]'.  Ter.  R.  R., 

P.   R.   R.    Co.,  790  W.  Carson   St., 

326  P^ranklin   .\ve.,  Pittsburgh,    Pa. 

Wilkinsburg.  Pa. 

.Milliken,    I.   H.. 
Mensch,  E.   M.,  Rep.,  The   McConwav   & 

Ass't.   Shop   Clerk,  Torley    Co., 

Penna.   Company,  48th  St.  and  A.  V.  Ry., 

Fourth    Ave..  Pittsburgh.    Pa. 

Conwaj',  Pa. 

,r  r    "H  Milliken.  John   M., 

Car'Servke  Clerk.  ^T'u'''l^'\  ^^""  ^fl-Pment. 

Ar              r-            o    T>  (juii    Rehmng    Co., 

Monon.  Conn.   R.  R.,  r-  •  1      \ 

cri-34  T     *i      Ci-  rrick   .Annex. 

M34  Lvtle   St.,  t^-^^  ,         ,      t> 

-n-*I  1  1     T3                                                 Pittsburgh.   Fa. 

Pittsburgli,   Pa.  ° 

Millar.    Clarence   W..  Milner.  B.  B., 

Mgr.    Order   Dept.  Spec  Engr.,  X.  Y.   C.  Lines, 

Pressed  Steel  Car  Co..  1012  Grand  Central  Terminal, 

:\IcKees  Rocks,  Pa.  ^'t'^^"   Vork,   X.  Y. 

Millar.   R.   J..  Miner,   \V.   H.. 

Con.    Eng'r..  Railway   Supplies. 

51    Rodgcrs    .Ave..  669    Rookerj^    Building. 

Bellevue,  Pa.  Chicago.    111. 

Miller,  A.   T.,  Mitchell.   A.   G.. 

Insp'r.    Pgh.   Rvs.   Co.,  Supt.,  P.  R.  R.  Co., 

1003   Tleberlo   St..  3000   Sarah    St.. 

Pittsburgh.  Pa.  S.   S..   Pittsburgh,   Fa. 
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Mitolu'll,   Harry    1".,  Mott,    Sanuul     L., 

C.   C,  Asst.    'I'rain   .Master,  I'orenian.    l^iuiufsne 

P.   R.    R.   Co.,  .Sled    IMrv.    Co.. 

43rd  Street,  1711    Ridye    Ave, 

Pittsburgh,    Pa.  Coraopolis,    Pa. 

Milcliell,   John,  Mowry,  Jas.   G., 

Gcnl.    l-'orenian,    I'.    R.    R.,  Railway   Rep., 

.Anient   .Xpartnunt^,  Patton   Paint  Co.. 

-Munhall,    Pa.  50  Church  St., 

.\'e\v  York,  X.  Y. 
Mitciieli.  J.    Wallace. 

Rep.,    Hrown  &  Co.,  Inc.,  .Mulilfeld,    I.    i:.. 

26  Tenth   St.,  Sherbrooke  Road, 

Pittsburgh,  Pa.  Scarsdale,   X.   Y. 

Miyasaki,    Yuske,  MuUin.    I).    C. 

Draftsman,    Engr.   Dept.,  Ass't.    Storekeeper,    P.    R.    R., 

Pressed   Steel   Car  Co.,  421    Shetland    \ve 

.McKecs  Rocks,  Pa.                                      '      Pittsburgh,    Pa. 

Mode.   H.   C,  Murdoch,    Harry, 

Sa  esnian   and   Lngr.,  Pres't..  H.  Murdoch   &  Co., 

W     li.   &  Mfg.  Co..  432   ;vood  St.. 

Lnion   Bank  Bldg.,  Pittsburgh.    Pa. 

Pittsburgh,  Pa. 

.,        ,           ^     ,  .Mc.Abec.  W.  S.. 

Monahan.    E    J  C.   C.   to   .\sst.   Supt., 

Chief  Clerk,   P.   R     R.  Co.,  ]^-„io„    j,     p. 

\  crona.    Pa.  2O8  Rcnova   St., 

Montgomery,  S.  P.,  Pittsburgh.   Pa. 

Asst.    Storekeeper,    P.    R.    R.,  -,  r   ti                ^. 

Box    241  -McBurney.  Chas.   hi., 

Pilcairn,   Pa.  ^ang   I  eader    Union    R.    R., 
810   .Amity  St., 

Moore.  Chas.   B..  Homestead,    Pa. 

V.   P..  O.xweld  R.   R.  S.   Co.,  ^r   r       u          n         ^^r 

339  Raihvav  Exchange,  McCaiidless.  Geo.  W., 

Chicago,  111.  ^"^"^I't"''-  The 

iMcConwav  &  Torley  Co., 

Moore.  H.  C,  48th  St.' and  A.  V.  Ry., 

Treasurer.  W.  P.  Tcr.   R.   R.,  Pittsburg,    Pa. 
Wabash   Bldg., 

Pittsburgh,    Pa.  -McCann.  J.   P., 

Salesman.   Carborundum  Co., 

Moore,  John   L.,  18   Wood    St.. 

.A'^s't.   Sec.   and  Treas.,  Pittsburgli,    Pa. 
Monon.  Connecting  R.  R., 

3rd   .Ave.    and    Ross    St.,  McCartney,   J.    L.    , 

Pittsbur"-h     Pa  Algr.,  Xiles  Bement  Pond  Co.,. 

^   '         ■  714    Frick    Bldg.. 

Moore.    Lee   C.  Pittsburgli,    Pa. 
I're.-.,    Lee   C.    Moore  &  Co., 

German   Xat'l    Bank   Bldg.,  McCaslin,  A.  W^. 

Pittsburgh,    Pa.  Master   Blacksmith, 

P.  &  L.  E.  R.  R.  Co., 

^lorse,  L.  .A.,  Xo.  6  Grace   St.. 

Foreman  Painters,  P.  R.  R.,  Mt.  Washington, 

Pitcairn,    Pa.  Pittsburgh,  Pa- 
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McCauIey,  Wm., 
Ass't.  R.  F.  of  E., 
Penna.   R.   R., 
28th    St.   and   Liberty  Ave.. 
Pittsburgh,    Pa. 

jNIcClements,  J.  B., 

Algr.  Reymer  &  Bros.. 
Fifth   Ave.  and  Wood  St., 

Pittsburgh,    Pa. 

TMcChntock,  John   D., 

Rep.,  Wm.  Sellers  &  Co.,  Inc., 
1600  Hamilton  St.. 

Philadelphia,  Pa. 

McClumpha.  H.  E., 

Genl.  Supt.,  National  Car 
WheelCompany, 

West  Homestead,  Pa. 

McConnell,    C.   H., 

Asst.   Electrical   Engr., 
P.   &  L.  E.   R.  R., 
535  Terminal   Sta., 

Pittsburgh,    Pa. 

McConnell,  J.   H., 

1776   Sycamore    Ave., 

Hollywood,  Cal 

McCollum,   Geo.   C, 
Asst.   Chief  Draftsman, 
P.  S.  C.  Co.. 

McKees    Rocks,   Pa. 

TMcConnell,  P.  L., 

Asst.  Road  Foreman  of 

Engines.  Penna.  R.  R.   Co., 
5206    Butler    St., 

Pittsburgh.  Pa. 

'^'TcConwa3^  Wm.,  Jr.. 
Superintendent,   The 

McConwav  &  Torlev  Co., 
48th  St."  and   A.   V.   Ry.. 

Pittsburgh,    Pa. 

McCue,   W.   E., 

Asst.  Foreman.  P.   S.   C.   Co., 
432   Island   Ave., 

]\IcKees  Rocks,   Pa. 

.McCime,   Frank, 

General  Manager,  Monon. 

Connecting   R.    R.    Co.. 

3540  Second  Ave., 

Pittsburgli.    Pa. 


McDermilt,  \V.  VV., 
Chief  Clerk  to  Gen'l.  Foreman, 
P.  R.  R.  Co., 

Pitcairn,  Pa. 

McDonnell,    F.   V.. 
Master    Mechanic, 
Penna   Lines, 

N.  S..  Pittsburgh,   Pa. 

McFarland,   H.  L., 

Jiressed    Steel    Car    Co., 
508    r.ayne    .\ve., 

l'>ellevue,    Pa. 

McFealters.   V.    R., 
Superintendent, 
Union   R.   R.  Co.. 

East   Pittsburgh,   Pa. 

McGaughey.  Chas., 
Storekeeper, 

Penna.   R.   R.  Co., 
413  Center   St., 

Wilkinsburg,   Pa. 

^IcGhee,  W.   S.. 
Manager, 

Enterprise   Stamping   Co., 

McKees   Rocks,   Pa. 

McGraw,  Wm.   P., 
Sup't.  of  Cars. 

Jamison    Coal    &   Coke   Co., 
1504-1510  Oliver    Bldg., 

Pittsburgh,    Pa. 

MclKvain.    T.    D.. 

5532    Howe   St.. 

Pittsburgh,  Pa. 

McTntyre.  G.   L., 
Traveling    Eng'r.. 

Pgh.    Brake    Shoe    Co.. 

1517  Farmers   Bank  Bldg.. 
Pittsburgh,    Pa. 

McKce.   R.    R., 

Storekeeper,   P.   S.   C.  Co., 
841   Rebecca   St., 

N.  S.,  Pittsburgh,  Pa. 

McKeen,    J.    W., 
Rep..  Davis  Boring  Tool   Co., 
7620  Tioga  St.. 

Pittsburgh,    Pa. 
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McKenna,  Wm.  H., 

McKenna   Bros.    Brass   Co., 
First  Ave.  &  Ross  St., 

Pittsburgh,  Pa. 

McKinstry.  C.  ]  [., 
Asst.   to   Engr.  of  Tests, 
W.   A.   R.   Co.. 

419  Westinghouse  Ave., 

Wilmerding,   Pa. 

l\[cKni,qht,   William, 

Clerk,  Pass'r.   Car  Stores, 
P.  S.  C.  Co., 

ATcKees   Rocks,  Pa. 

McMahon,  O.  J., 

Foreman,  Machine  Shop, 
P._S.  C.   Co., 
733  Woodward  Ave., 

]\IcKees  Rocks,  Pa. 

McMaster,   R.  T., 

Inspecting   Engineer, 
P.  &  L.  E.   R.  R.  Co., 
339  W.   Federal   St., 

Youngstown,    O. 

McMillan,    Wm., 
Foundry  Supt., 

Damascus   Bronze   Co., 
35  Holyoke   St., 

N.  S.,  Pittsburgh,  Pa. 

McNaight,  A.  II., 

Reconsignment  Clerk, 
Penna.   Lines  West, 
3129  Landis   St., 
Sheridan,    Pittsburgh,    Pa. 

McNary,  F.  R., 

Car  Distributor,  P.  R.  R  , 
Box  97, 

Derry,   Pa. 
McNeil,   M.   C, 

Comm.   Engr.,   ^^'estinhouse 
Machine    Co., 

East  Pittsburgh,  Pa. 
McNulty,  F.  M., 

S.   M.  P.  &  R.  S.,  Monon. 

Connecting  R.   R.  Co., 

4166   Second  Ave., 

Pittsburgh,    Pa. 

McVicar,   G.    E., 

Mechanical    Expert, 
Galena  Signal    Oil  Co., 
The    Benedict 
1810   I    St.,  ' 

Washington,  D.  C. 


Neal.  J.  T.,         ^ 

Special   Fireman,  P.   R.   R. 
7026  Mt.   Vernon   St., 

Pittsburgh,   Pa. 

Neale,  Jas., 

Secretary,    Brown    &   Co., 
Tenth   Street, 

Pittsburgh,   Pa. 

Neale,  John   C, 
Pres.,  The  Central  Steel  Co., 
Massillon,   O. 

Neel,  T.  M.. 

Draftsman,  P.   S.   C.  Co., 
643  Woodward  Ave., 

AIcKees  Rocks,  Pa. 

Nelan,   E.  J., 

Car   Dept.   Clerk, 
Monon.    R.    R., 

Brownsville,  Pa. 

Neely,   J.   L., 

Div.,    F.  A.,   Am.   Sheet 
&   Tin    Plate   Co., 
1403   Frick  BIdg., 

Pittsburgh,  Pa. 

Neff,  John   P., 
Vice  President, 

American  Arch   Co., 
s^  30  Church   St., 

^  New  York,  N.  Y. 

Neill,  Jess, 

Clerk,   Penna.    Co., 
1017   Penna.    Station, 

Pittsburgh,   Pa. 

Newburn,   T.   W., 

Ass't.   Resident   Eng'r., 
W.   A.   B.   Co., 

Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Newbury,   E.    H.. 

Ass't.  Master  Mechanic, 
Penna.    R.    R.   Co., 

32nd   &   Carson    Sts., 

Pittsburgh,    Pa. 

Newell,  E.  W., 

Mech'l.  Eng'r.,  W.  A.  B.  Co., 
Wilmerding,  Pa. 
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Newlin,    C.    E., 

Engineer,  U.   R.   R., 
309  Coiirrie   Ave.. 

Braddock,   Pa. 

Newman,   L.   L., 

Engineering    Dept.,    Birming- 
ham Rv..  L.  &  P.  Co., 
2100   First   Aye., 

Birmingham,  Ala. 

Nicol,   Geo.  A., 
Ea.stern  Asst.  ^Igr. 
R.  R.  Dept.,  H.  \V. 
Johns-AIanville   Co., 
]\Iadison   Ave.    and 
41st   St., 

New  York,  X.  Y. 

Niemcyer,  C.  H., 
Divi.sion   Engineer, 
Penna.   R.   R.   Co., 
Penna.    Station, 

Pittsburgli,   Pa. 

Xiemever,   F.  C, 

Black.smith,  P.  R.  R., 
12   Lakewood  Ave., 

West  View,  Pa. 

Noble,   D.   C, 

President,    Pittsburgh 
Spring  &  Steel  Co., 

1417  Farmers  Bank   Bldg., 
Pittsburgh,   Pa. 

Noble,   H.   S., 
Asst.  R.  F.  Engines, 

Renova,  Pa. 

Nones,  Herbert  R., 
Lient.   Police, 

Pressed  S.   C.  Co., 
604  Chartiers  Ave., 

McKees   Rocks,   Pa. 


O'Connor,    M.. 

Rep.,  Ingersoll,  Rand  Co., 
Farmers   Bank   Bldg., 

Pittsburgh,  Pa. 

Ogden,  F.   A., 

General  Freight  Agent, 

Jones  &  Lauglilin  Steel  Co., 
Pittsburgli,    Pa. 

Ogden,   Geo.   D.. 

G.  F.  A.,  P.  R.  R.  Co., 
Broad    St.    Station, 

Pliiladelpliia,    Pa. 

O'Hara.  E.   C, 
Extra  Agent, 

Monon.    Div.   P.    R.   R., 
Box  244, 

Charleroi,   Pa. 

Olsen,  A.  Warner, 

Salesman,    Bruckman    Lumber 
Co.,  Hamilton  Hotel, 
712  \\'eiser  St., 

X.  S.,   Pittsburgh,   Pa. 

O'Xeil,   J.    Denny, 

Countv   Commissioner, 

Pittsburgh,    Pa. 

Oplingcr,  W.J\I., 

Salesman,   Celfor   Tool    Co., 

Buchanan,   Alich. 

Orbin,   Geo.   X'., 

Engineman,  B.  &  O.  R.  R., 
4841  Lytle  St., 

Pittsburgh,   Pa. 

Orchard,   Chas., 

Special  Agent,  Traffic   Dept., 
Carnegie   Steel   Co., 

Pittsburgh,   Pa. 


Oates,  Geo.  M., 
Foreman   Painter, 

Pressed  Steel   Car  Co., 
42Q  Jucunda  St., 
Mt.    Oliver   Sta., 

Pittsburgh,    Pa. 

Obermeier,   H., 

Forem?n.    Penna.   R.   R.. 
927   Brinton  Ave., 

Pitcairn,    Pa. 


Ord,   L.   C, 
Asst.  M.  C.   B.,  C.  P.  Ry., 
320  Prince  Albert  Ave., 
Westmount, 

Montreal,    Canada. 

Orner,  Milton  T.  S., 
Chief  Clerk  to  District 
Freight  Solicitor, 

Penna.    Co..   Oliver   Bldg., 
Pittsburgh,   Pa. 
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Ottin.y,    Harry   J., 

.Uraft>nuiii,    M.    M.    Dcpt., 
i'resscd   Steel   Car  Co., 
616  Clifif  St., 

Bellevue,    Pa. 

Page,  A..  Jr.. 

Estimator,  P.  S.  C.  Co., 
56  Kendall  Ave., 

Bellevue,  Pa. 

Painter,  Jos., 
R.    R.    Eq.. 
323   Fourth  Ave., 

Pittsburgh,  Pa. 

Pape,   Chas.   F., 

]\lgr..    Manufacturing    Dep't 
Hutchins  Car  Roofing  Co., 
105   Custer  Ave.. 

Vandergrift,  Pa. 

Parke,   F.   H., 

Resident  Engr.,  \V.  A.  B.  Co., 
318   W'estinghouse    Bldg., 

Pittsburgh,   Pa. 

Parks.   O.  J., 
Gen'l.    Car    Insp'r., 
Penna.  Lines  West, 

Fort  Wayne,   Ind. 

Parry,  Wm.   I., 

Engineer  and  Salesman, 
Carnegie  Steel  Co., 
Carnegie    Building, 

Pittsburgh,   Pa. 

Pa^tre,    Henry  A., 

Spl.   Rep.,   Liberty-Elliott  Co., 
6905  Susquehanna  St., 

Pittsburgh,  Pa. 

Patterson,  J.   E., 

Loco.   Engr.,  L'.   R.   R., 
7236  McClure    St.. 

Swissvale,   Pa. 

Patterson,   R.   F.. 
Electrical   Engineer. 
Pressed   Steel  Car  Co.. 

^IcKees   Rocks,   Pa. 

Pattison,    R.    C, 

^lechanical    Engineer, 
W.  &  L.  E.  R.  R.. 

Brewster,  O. 


Patten,  Jas.   G., 
Gang    Foreman 
P.  &-  L.   E.   R.   R.. 
124^    Church   Ave., 

McKecs  Rocks,  Pa. 

Paulino,    Jos., 

Draftsman,  P.  S.  C.  Co., 
Box  116,  N.  Diamond  Sia., 

Pittsburgh,    Pa. 

Peach,  Wm.  M., 
Chief    Draftsman, 
Pullman    Mfg.    Co., 
11226   Edbr.joke   Ave., 

Chicago,  111. 

Pearson.   .\.   B.. 
Draftsman,  H.  K.  Porter  Co., 
106  Tenth  St., 

Aspinwall,  Pa. 

Pechstein,  Albert  J.   G., 

Electrician,    The    ^IcConway 
&  Tor  ley   Co., 

48th   St.    &  A.  V.   Ry., 

Pittsburgh,    Pa. 

Pehrson,  A.   K., 

Ass't   Chief   Draftsman, 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

Pennepacker,  X.  W.. 

M.  P.  Inspector,  P.  R.  R., 

28th  and  Liberty  Sts., 

Pittsburgh,   Pa. 

Pennington,   F.   W., 
Engr.,  W.  A.   B.    Co., 

East  ]\IcKeesport,  Pa. 

Penn,   \\  illiam. 

Chief  Clerk.  Supt.  M.  P., 
^lonon.   Conn.   R.   R., 
79  So.  23rd  St., 

Pittsburgh,   Pa. 

Perry,  W.   E.. 
Asst.  Chief  Clerk, 
Penna.   Lines  West, 

Room  1009.  Penna.  Sta., 
Pittsburgh,  Pa. 

Peters,  W.  P.. 

Lieutenant  of  Police, 
P.  R.  R.  Co., 
P.   O.   Box   1506, 

Pittsburgh,    Pa. 
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?'tarr,   Jiicob, 

Macli.  Shop  Foreman, 
I'eniui.    R.   R.   Co., 

Pitcairn,  Pa. 

■I'i'eil,  John, 

rresiilent.  American 

Spiral  Spring  and  Mfg.  Co., 
56th  and  A.  V.   R.   R., 

Pittsburgh,   Pa. 

Pliclps,  \V.  H.,  Jr., 

Special    Agent,    P.    R.    R., 
Union    Line, 
1722  Ridge  Ave., 

Coraopolis,    Pa- 

iPliillips,  Lee. 
Representative, 

National   Radiator   Co., 
Terran  Ave., 

Carnegie,   Pa. 

riiillis,  W.   A., 
care  Adv.   Dept., 
National  Tube  Co., 
Frick  Bldg.. 

Pittsburgh,    Pa. 

Pie,  J.   J.. 

Gang   Leader,   P.   R.   R., 
320  Orchard   St., 

Knnxvillc,    Pa. 

Pierce,   Chas.   F., 
Rep.   Q.    &  C.   Co., 
90  West   St., 

New  York,  N.  Y. 

Pierce.   H.    B., 
Train  [NL^ster,  IMonon.  R.  R., 
Brownsville,   Pa. 

Piatt,  J.  G., 
Sales  Mgr.,  Hnnt-Spiller 
Manufacturing   Corp., 
383   Dorchester  Ave.. 

So.   Boston,  Mas?. 

Porter.   C.    D., 

Asst.    Eng'r.    M.    P., 
P.   R.   R.   Co.. 

Altoona,  Pa. 

Porter,  Chas., 

Genl.   Agent,   Yo^ghioghenj' 
&   Ohio   Coal   Co.. 

No.  QIC  House  Building, 
Pittsburgh,    Pa. 


Porter,  H.  V., 

C.   C.  to  Pur.  Agent, 

B.  &  L.  E.  R.  R.  Co., 
.       512   Frick  P.ldg., 

Pittsburgh,   Pa. 

Poiter.   ]1.   T., 
Chief   Engineer, 

B.  &  L.   E.   R.   R.  Co., 

Greenville,    Pa. 

Porter,   \V.    E., 

Asst.    Chief   Smoke    Inspr., 
Citv  of   Pittsburgh, 
6908    Bennett    St., 

Pittsburgh,   Pa. 

Post,   Geo.   A., 
President, 

Standard   Coupler    Co., 
30   Church   St.. 

New    York.    N.    Y. 

Postletluvaite.   C.    E., 
Manager  of  Sales, 
Central   District, 

Pressed   Steel   Car  Co., 
1908  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Postlethwaite,   C.   L, 
Yardmaster,  P.   R.  R., 

\Vest   Brownsville,   Pa. 

Pratt.  L    D., 

Penna.    R.    R., 
Ass't.  Gcn'l.   Foreman   P.  C.  L. 
419  Agatha   St.. 

Pitcairn,  Pa. 

Pratt,   L.   P., 
Rep.  Yarnall  Paint  Co., 
1026  Race   St., 

Philadelphia.  Pa. 

Prickman.    \V.    R.. 

Fr't.   Agent,   \Yabash-Pgh., 
Terminal    Rv., 
433  \Yabash   Bldg., 

Pittsburgh,  Pa. 

Prosser,  C.  S., 
Asst.   Manager. 

Peerless   Rubber   Alfg.   Co., 
i6  ^Varren  Street, 

New    York,    N.    Y. 
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I'roven,  John.  Raser,   Geo.   B.,    ^ 

Superiiiteiulcnt.    I'ittslnirgh  Sales    Engr., 

Spring  &  Steel  Co..  Ingersoll-Raiul  Co., 

141b   I-armers   Bank   Blflg.,  1226  Farmers   P,ank  Bldg., 

Pittsburgh,   Pa.  Pittsburgh,    Pa. 

Provost    J.   P.,  Rauschart,   Edw.  A., 

V.  Prest.  and  Secy.,  Cenl.  horeman,  B  &  O.  R.  R., 

Union   l-:iectric   Co.,  246  Winston   St., 

31   Terminal    Way,  Pittsburgh,   Pa. 
Pittsburgh,  Pa. 

Rea,    C.    S., 

Fnlliam,   O.    S..  Sales   Manager. 

Genl.   Mgr.,    i'ittsburgh  Ralston   Steel    Car   Co., 

Steel  Foundry  Co..  2210  Oliver   Bldg., 

1208   House    Bldg..  Pittsburgh,   Pa. 
Pittsburgii,    Pa. 

Ream,  A.   H.. 

Purdy,  W.  P.,  Foreman    Machine   Shop, 

Chief   Engineer.   A\'abash-  P.   R.   R., 

Pgh.  Terminal   Ry.,  Box    106, 

Pittsburgh,   Pa.  Verona,    Pa. 

Putney,  F.  C,  Redding,   D.  J.. 

Supervisor,   P.  R.   R.,  Ass't.  Supt.  IMotive  Power, 

Freeport,  Pa.  P.  &  L.  E.  R.  R.  Co., 

McKees  Rocks,  Pa. 
Pyle,  Philip  S.. 

Asst.  Train  Master,  Reed,    Geo.   M.   \\'., 

P.  R.  R.  Co.,  LaBelle    Works. 

5539  Ellsworth  Ave..  Crucible  Steel  Co.. 

Pittsburgh,    Pa.  Ridge   and    Reedsdale    St., 

Pittsburgh,   Pa. 
Quest,  W.   O., 

Master  Car  Painter,  Reed,   W^   S., 

P.  &  L.  E.  R.  R.  Co  I-reight   Claim  Agent, 

McKees   Rocks,   Pa.  ^\\.^;  ^T'^^^   ^•' 

Wabash    Bldg., 

Rabold,  W.   E..  Pittsburgh,    Pa. 

Shop  Clerk.  P.   R.  R.   Co..  Rc-^an     W    J 

Liberty   Ave.   &   28th    St..  Mechanical' Engineer, 

Pittsburgh.   Pa.  The   McConway-Torley  Co., 

„   ,             ...  Pittsburgh.   Pa. 
Ralston,  John  .A.. 

Mech.  Engr..  U.  R.   R.  Co.,  Rehlni,   T.    C, 

672  Frick  Annex.  Draftsman,  P.  S.  C.  Co.. 

Pittsburgh,  Pa.  3424  Fleming  .\ve., 

X.  S.,   Pittsburgh,   Pa. 

Ral'iton.  J.   S.,  r>    •  i     t    u      a\' 

•n       •  ,  •'  ^  Reid,   John    W  ., 

President,  ^^     r^               o    c    r-    (^„ 

r,   ,   ^         c,     1    ^        /-  iJraitsman.  P.  ^.  L.  Lo., 

Ralston    Steel    Car    Co  3,.^^  P^^^^^j^   5^ 

First   Xat  I   Bank   Bide  Sheraden,   Pittsburgh,   Pa. 
Columbus.    Ohio. 

Reilly.    Robert, 

Ramsey.   R.   S.  C.   C.   to  Gen'l.   S.   M.   P.. 

Draftsman,    P.   S.    C   Co.  Penna.    Lines, 

200    Xorth   Ave.,  109  Allegheny  Ave.. 

X.   S.,    Pittsburgh,   Pa.  Emsworth,   Pa. 
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Reymer,   C.    H., 

^Manager  Order  Dept., 
O.  1.  &  S.  Co., 

So.  10th  and  Muriel   Sts., 
Pittsburgh,   Pa. 

Reynolds.   T.    A., 
Foreman, 

AlcConway  &  Torley  Co., 
22  Fountain  Ave., 

Crafton,   Pa. 

Rhodes,  E.  M., 

Asst.  Engineer,  B.  &  O.  R.  R., 
No.  20  B.  &  O.  Station, 

Pittsburgh,   Pa. 

Rhodes,   G.    P., 
Treasurer, 

National  Car  Wheel  Co., 
1305  Keystone  Bldg., 

Pittsburgh,    Pa. 

Rliodes,  Jas.   D., 
President, 

National  Car  Wheel  Co., 
1305   Keystone  Bldg., 

Pittsburgh,    Pa. 

Rhodes,   Robert   W., 
I'oreman,   P.   R.   R., 
Perrj'   Ave., 

Greensburg,    Pa. 

Rice,   D.    S., 

Foreman   Boiler  Shop, 
Penna.   R.   R.   Co., 
28th    St.    Shops, 

Pittsburgh,    Pa. 

Richards,- N.  W., 

Traveling    Frt.   Agt., 
P.   &  R    R.   R., 
Oliver    r.ldg., 

Pittsburgh,    Pa. 

Richardson,   L., 

Motive   Power   Insp'r., 
P.   R.   R., 

203   Penna.    Station, 

Pittsburgh,    Pa. 

Ricliardson,  W.   P.. 
Mechanical    Engineer. 
P.  Sz  E.  E.   R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 


Richers,  Geo.  J.. 

Engine    House    For.,    P.R.R. 
West   Brownsville   Jc,   Pa. 

Rider,  J.   B., 

General  Manager, 
Pressed  Steel  Car  Co., 
Farmers  Bank  Bldg., 

Pittsburgh,   Pa 

Ridley,  R.  C. 

Loco.  Engr.,  Union  R.  R., 
1915    Monroe  St., 

Swissvale,   Pa. 

Riley,  J.  W., 
Superintendent, 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,   Pa. 

Riley,  Geo.  N.. 
Nat'!.   Tube   Co., 
Frick   Building, 

Pittsburgh,    Pa. 

Riley,  T.  J., 

Engine  House  Foreman, 
Penna.  R.  R.  Co., 
48th  Street, 

Pittsburgh,  Pa. 

Ritts,   Wm.   IT., 

Chief  Engr.,   Power  Sta., 
Spang,   Chalfant  &   Co., 
Pine   St., 

Etna.    Pa. 

Robbins,    I'.   S., 

Ass't.    Master    Mechanic, 
P.   R.   R., 
28th    &   Libertv   Ave., 

Pittsburgh,   Pa. 

Robbins,   T.   A.. 

Cashier.  P.  &  L.  E.  R.  R.. 
1820  West  Carson  St., 

Pittsburgh,    Pa. 

Rocmcr,  :\1.   W.. 

Inspector,  P.  S.  C.  Co., 
3330  Flcmino:  Ave., 

N.   S.,   Pittsburgh,  Pa. 

Roemer,  Walter. 

Foreman.  P.  S.   C.  Co., 
1115  Criss  St., 

Pittsburgh,   Pa. 
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Rogan,    Joliii    A.,  Ross,  K.  J., 

^J-    ^^f    JJi\'-    No.    1,  Salesman,  W.  E.  &  Mig    Co 

Pgli.    Railways   Co.,  14th    J-'loor,    Wirleiier    Hldg' 

7312    Race   St.,  Philadelphia,    Pa. 
Pittsburgh,   Pa. 

Row  and,  T.  A., 

Rogers,   R.   E.,  Auditor,   Alontour   R.   R., 

Vice  Pres.,  Jas.  B.   Sipe   Co.,  «  Market  St., 

1122   Bessemer   I'.ldg.,  l'ilt>burgh,  Pa. 

Pittsburgh,   Pa. 

Rowand,   Will   }!.. 

Rohbock    W    L  ^^P-  ^^':  ^^'-  Lawrence  &  Co.. 

Chief  Enginee'r.  Summit  Ave., 

W.  &  L.  E.  R.   R.,  Bcllevue,   Pa. 

Cleveland.    O.  ^^^.^^   ^^^^^.^^   L., 

Rohn.  W.  B.  ^'l^^   and    Walnut  Aves., 

Chief   Clerk.  ^°^^"^'   ^t]f'''        ,,^ 

Pressed  Steel  Car  Co..  Baltimore,   Md. 

Farmers    Bank    Bldg.,  Runser,  K.   W., 

Pittsburgh,   Pa.  Supt..  Gem  Mfg.  Co., 
1229  Goebel    St., 

Roone.v.    I-..   S.,  X.  s.,  Pittsburgh,  Pa. 
District   S;!les   Agent 

Youngstown    Sheet    and  Ryan,    William    F., 

'^"'le  Co.,  Car  Fore.,  Union   R    R. 

1626   Oliver    Bldg..  100  Genesta   St., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Root,  E.  E.,  Ryder,    Gilbert    E., 

Master    Mechanic,  Sales    Engineer, 

Monon.   R    R,  Loco.   Superheater    Co., 

301    Church  St..  30    Church    St.,  ^ 

Brownsville,  Pa.  New   York 

Root,  R    R  Ryman,    Frank. 

Enginehouse    Foreman,  ^'^^'^-  So"'''„^°'^%S  ,^°'' 

p.   R    j^                         '  Co.,    808    House    Bldg., 

Maple'Ave.  and  4th  St..  Pittsburgh,    Pa. 

Aspinwall.   Pa.  ^^^    ^    p    ^y  ^ 

Rose     A    T  ^^^*"   Engineer, 

Superintendent.  ^arneg-e   Steel   Co 

Greenville   Steel   Car   Co.,  ^^^  Carnegie  Bldg., 

74  Harrison   St.,  Pittsburgh,  Pa. 

Greenville,    Pa.  g^dd,  L.   C. 

r.                  ,      ^  Secretary. 

Rosen,.tock,   J    H..  T.    H.    Nevin    Co.. 

205   Seward    Place,  Island  jj„d  p.^j^l^  j^ 

Schenectady,   N.  Y.  X.   S.,  Pittsburgh,  Pa. 

Ross.   Coleman    B.,  Saints,    Chas.   A., 

Salesman,   Independent  Salesman 

P"!,""^^^tic  Tool  Co..  A.  \\'.   Cadman   Mfg.   Co., 

1208  Farmers  Bank  Bldg..  2.^14   Smallman    St  . 

Pittsburgh,   Pa.  Pittsburgh,    Pa. 
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Sandman.   A.   G., 
Chief   Draftsman, 
B.  &  O.  R.  R., 
Canterbury   Hall, 
39th  and  Oak  Sts., 

Baltimore,   Md. 

Sargent,    F.    W., 

Chief   Engineer,   American 
Brake  Shoe  &  Foundry  Co., 
Mahwah,   N.   J. 

Sarver,   Gilbert   E., 

Asst.  Foreman,  Penna.  Co., 
1448   Columbus  Ave., 

X.  S.,  Pittsburgh,  Pa. 

Sattley,  E.  C, 
Manager,   Page 

Woven  Wire  Fence  Co., 

Monessen,  Pa. 

Schaaf,   A.  J., 

Chief  Engr.,  Marine  Dept.. 
Mon.  R.  C.  C.  &  C.  Co., 
140  Merfmac   St., 

S.  S.,  Pittsburgh,  Pa. 

Schaefer.   Frederic, 

Schaefcr    Equipment    Co.. 
2143    Oliver    Bldg., 

Pittsburgh,  Pa. 

Schaich,  \\'ni.  L., 

Estimator.   P.  S.   C.  Co., 
1233  Dickson  St., 

X.   S.,  Pittsburgh,   Pa. 

Schauer.    .\.    J., 

Ass't.   Train   Master. 

Mon.  Div.,  P.  R.  R.   Co., 
130    Orchard    St., 

Pittsburgh,    Pa 

Scheck.  H.  G., 

Road  Foreman  Engines, 
Monon.  Div.,  P.  R.  R.  Co., 
32nd  St.,  S.  S., 

Pittsburgh,    Pa. 

Schiller.   John. 

Traveling  Con'dr., 

Wabash-Pgh.   Ter.    Rv., 
652  Bell  Ave., 

East  Carnegie,  Pa. 

Schleiter.   W.    F.. 

V.   Chairman  and  Secy., 
Dilworth,  Porter  &  Co., 
313  Sixth  Ave., 

Pittsburgh,    Pa. 


Schneider,  G.   C 

Engine    House    Foreman, 
Penna.   R.    R.   Co., 

Xorthumberland,  Pa. 

Schoen,  "W.   H., 

617  Farmers   Bank  Bldg., 

Pittsburgh,    Pa. 

Schomberg,  Wm.  T., 
Blacksmith   Foreman, 
Pennsylvania   Company, 
1209   Resaca   Place. 

X.  S.,  Pittsburgh,  Pa. 

Schoming.   Geo.. 

Foreman    Smith    Shop, 
Penna.   R.  iv.  ^u., 
529  Lobinger  Ave., 

Braddock,   Pj.. 

Schoonmaker.  J.   M., 
Vice   President. 

P.  &  L.  E.  R.  R.  Co., 
General   Office, 

Pittsburgh,    Pa. 

Schreiner,  W.   C, 

Manager,   Main   Belting  Co., 
33  Terminal  Way, 

Pittsburgh,  Pa 

Schroedel,  A.  H., 

Air  Brake  Rep'm'n.  P.  R.  R., 
3503    Mclwood   Aye., 

Pittsburgh,    Pa. 

Schuchman,   W.   R.. 
Sec.    &   Treasurer, 

Homesteao  Valve  ]\Ifg.  Co., 
Homestead,    Pa. 

Schultz,  Geo.  H., 

Inspector.   Penna.   R.   R.    Co., 
508   Westinghouse    Bldg.. 

Pittsburgh,  Pa. 

Scott,   Robert   T.. 

Mgr.,   Independent   Pneumatic 
Tool   Companv, 

1208  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Scott,   Thirlestane, 

Asst.   on    Engr.   Corps, 
P.  C.  C.  &  St.  L.  Ry., 
1013   Penn   Ave., 

Pittsburgh,   Pa. 
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Scott,    \\".   W.,   Jr.,   _  Sliamr,   l"..    1... 

Engineer,   Carnegie   Steel   Co.,  S])eiial    Duty.   1'.  R.   R., 

427   Carnegie   Hklg.,  ()li   Industry  St., 

Pittsburgh,  Ta.  Pittsl)urgh,  Pa. 

Searles,   1-:.  J.,  Shauk.   ( ).    .M.. 

1009  lleherton  Ave.,  J''<'""    Dispatcher, 

Pittsburgh,    Pa.  ^^  •    1'  1>'"-   Ry- 

VValiasli    lildg., 

c            I  I     T         ij  Pittsl)urgli,    Pa. 

SecwaUl.  Jos.   H..  ^    ' 

r>^^^-=^   c.^^1   r-^,.   r^  Shannon,  Clias.. 

Pressed  Steel  Car   Co.,  r>          T-t       t             -d           r^^ 

AT   T'          T3      1        r)„  Kep..    ihe    Lowe    Bros.   Lo., 

McKees    Rocks,    Pa.  J.,\  ,,,.      i  •  ,  n      \ 

'  21U  Winebiddle  Ave., 

^                     ^       ,  E.  E.,  Pittsburgh,  Pa. 
Severance,  F.  W., 

President,  Shaw,   H.   D., 

S.   Severance  Mfg.  Co..  Car    Inspector, 

Glassporl.    Pa.  Monon.  Conn.   R.  R., 

219  Winston    Ct., 

Sewell,  II.  B..  Hazelwood,  Pittsburgh,  Pa. 

R.  R.  Salesman,  H.  W.  Johns- 

Manville   Co.,  Sheets,   Harrv   E., 

100  Wood   St.,  Gen'l.  Frt.  and  Pass.  Agt., 

Pittsburgh.    Pa.  Montour   R.   R., 

No.  8  Market  St.. 

Shade,  Howard  M.,  Pittsburgh,    Pa. 

Air  Brake  Inst'r..  ci       .       t-     c 

T>             o     r>    /^  Sheetz,   h.   ^i., 

Penna.  R.  R.  Co.,  /-          17 

r-                   1      T3  Gang-  foreman. 

Conemaugh,   Pa.  P    &    I      !<'     R    R 

^,     ,,  M2  Grove  St.. 

Shadle,    C.    S.,  McKees   Rocks,    Pa. 
Asst.  M.  W.  Storekeeper, 

P.  R.   R..  Shelhart,   Chas.    R., 

7333  Kellv  St..  Ass't.  Shop  Clerk  P.   R.  R., 

Pittsburgli,    Pa.  7480   Delmar  Way, 

Swissvale,    Pa. 

Shatt'er,  G.  C,  Sherman,   J.    K.. 

Req.  Clerk.  P.  &  L.  E.  R.  R.,  Asst.    Division    Engr., 

McKees  Rocks,  Pa.  Penna.    Lines, 

1013    Penn    Ave.. 

Shafifer,  Wm..  Pittsburgh,   Pa. 

^'ul  w'T'^'V  ?;  ^-  ^■'  Shook,  A.  A.. 

114  West  3d   St.,  ^     I   p            J    ^  j^    s    Co., 

Greensburg,   Pa.  g^^,^,^   27th    St., 

S.  S.,  Pittsburgh,  Pa. 
Shallenberger,  C.  M., 

Asst.  on  Engr.   Corps,  Shook,  H.  J 

P    C    C    &  St    L  General   Yard   Master, 

5807  Stanton  Ave.,  Penna     R.    R- 

Pittsburgh,   Ta.  ^64  torty-hfth  St., 

Pittsburgh,  Pa. 

Shanahan,   E.   J.,  Shook.    S.    L.. 

Clerk.  Manager. 

McConway   &  Torley   Co.,  Star    Brass   Mfg.   Co.. 

5323  Kincaid   St.,  Fulton    Building. 

Pittsburgh.    Pa.  Pittsburgh,    Pa. 
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Shourek,  Tiieo.   L., 

Draftsman,  Pcnna.  R.  R., 
204    Penna    Station, 

l*ittsbnrgh,   Pa. 

Shuck,   \Vm.    C, 

Salesman,   Lockhart   Iron   & 
Steel   Company, 
P.  O.   Box  1243, 

Pittsburgh,    Pa. 

Shults,  ].   Jav, 

Dist.   Mgr.   Hoskins   ^Ifg.   Co., 
1404   Oliver    P.ldg., 

Pittsburgh,    Pa. 

Si.satoos,  Gus., 

General   Yard  Master, 
B.  &  O.   R.   R., 
4501   Second  Ave., 

Pittsburgh,   Pa. 

Simpson,    iSf.    S., 
Sales    Agent, 

Pressed   Steel   Car   Co., 
P.  O.  Box  53, 

Pittsburgh,    Pa. 

Sinclair,  Angus, 

President  and   Editor  Ry.  and 
Locomotive    Engineering, 

Millburn,   N.  J 

Sleeman,  Wm.  C. 

Draftsman.  P.  S.   C.   Co., 
205   Sagamore   St.. 

Pittsburgh,    Pa. 

Slemmer,  W.  IM.. 
Inspector. 

Union   R.   R.   Co., 

Port    Perrv,    Pa 


Slutzker,  Jos., 
Asst.  M.  M.,  P.  R.  R.  Co., 
28th   and  Liberty  Ave., 

Pittsburgh,    Pa. 

Smith,  Willard  A., 

Pres.,  The   Railway  Review, 
Suite   1407,   Ellsworth   Bldg.. 
Chicago,    111, 

Smith,  W.  R., 

Division  Operator,  P.  R.  R., 
103   Eastern   Ave.. 

Aspinwall,  Pa. 


Smoot,  W.   D., 


Oakdale,    Pa. 


Snitehurst,  Jas.   G., 

Engine  House  Foreman, 
Penna.  R.   R.   Co., 
P.  O.  Box  35, 

Youngwood,  Pa. 

Snyder,  F.  I., 

Sec'v.  to  V.  P.  &  G.  M., 
B.  &  L.  E.  R.  R.  Co., 
1012   Carnegie   Building. 

Pittsburgh,   Pa. 

Snyder,  Jos., 

General    Foreman, 
P.  &  L.  E.  R.  R., 
P.  O.  Box  52, 

Dickerson   Run,  Pa. 

Snyder,  J.  Rush, 
Vice  President. 

Pittsbursh    Air   Brake    Co., 
309    Carson    St.. 

S.   S.,  Pittsburgh,  Pa. 


Slick,  E.   E.. 

Vice   Pres't.  and   Gen.   Mgr., 
Cambria  Steel  Co., 

Johnstown,   Pa. 


Snvder,  John  W., 

Sup'r.   Sngnals,  P.   R.   R., 
124  West   Penn   Ave.. 

Aspinwall.    Pa. 


Sloan.   X.  H.. 

Clerk.   P.  S.   C.   Co., 
617  Center  Ave.. 

Avalon,  Pa. 


Smead,   D.   N., 

Drnftsmnn,   P    R.    R., 
453  Third  St.. 

Pitcairn,  Pa. 


Slocomb.  R    C. 

Tr-insitmp'i.   I'    ■«■-  O    R    "f^  . 
Room    16.    Y.M.C.A.    Bldg., 
\Vheeling.   W.  Va. 


Smith.   Chas.   P.. 

Cant.  <-f  Pob--.  '^.  .-.  C  Co., 
113  ^^'oodlau■ll    ."We., 

P>ellevue,  Pa. 
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Smitli.   D.   VV., 
Foreman, 

Pennsylvania    Lines    West, 
1025  ]\lorrison  Ave, 

X.    S.,    Pittsburgh,    Pa. 

Smith,  Edward  P., 

Rep.,  American   I'.rake  Shoe  & 
Foundry   Co., 
30  Clnircli  St., 

New  York,  N.  Y. 

Smith,  F.   M.. 

Clerk.   Union   R.  R., 
91    Hazelwood  Ave., 

Pittsburgh,  Pa. 

Smith,   I".    C  ; 

Chief  Clerk,   Pass'r.  Train 
:\laster.  P.  &  L.  I*..  R.  R., 
3(140    Merwyn   Ave.. 

Pittsburgh,    Pa. 

Smith,  J.   B., 

Foreman   Boiler  IMaker, 
P.  &  L.   E.  R.   R., 

McKees  Rocks,   Pa 

Smith,  John    H.. 

Foreman,  P.   R.   R., 
570  Second  St., 
Box    106, 

Pitcairn,    Pa. 

Smith,  John   L.. 
Master  Mechanic, 
P.   S.   &   N.   R.   R., 

St.   Marys,  Pa. 

Smith,    M.    A., 

General    Foreman, 

P.  8z  E.  E.  R.  R.  Co., 
27   Glenaven   Ave., 

Youngstown,    O. 

Smith,   AT.   do    K., 

Supervisor,   P.    R.    R., 
West   Brownsville  June,   Pa. 

Snitzer,  X.   E., 

Bill  Clerk,  P.  R.  R.  Co., 
2321   Sarah  St.. 

S.   S.,   Pittsburgh,   Pa. 

Snyder,   Rudolph. 

E.  H.   Foreman,   P.  R.   R., 
600   Brownsville   Road, 

Mt.   Oliver,    Pa. 


Sofifel,   P.   K., 

Real  Estate  and  Claim  Agent, 
W.  P.  T.   Ry., 
Wabash  Bldg.. 

Pittsburgh,   Pa. 

Spaeth,  W.  F., 

Asst.  R.  F.  Engs.,  Penna.  Co., 
1)2   IJranch  St., 

Carnegie,  Pa. 

Spielmann,   J.   A., 
Engr.,  M.  \\ .,   B.  &  O.   R.  R., 
I'ittsburgh,   Pa. 

Stafford,    B.    E.   D., 
General   Manager, 

Flannery   Bolt  Company, 
Vanadium   Bldg., 

Pittsburgh,    Pa. 

Stafiford,   Saml.   G., 
President, 

Vulcan  Crucible   Steel  Co., 
Aliquippa,   Pa. 

Stamets,  Wm.  K., 
4077  Jenkins  Arcade, 

Pittsburgh,   Pa. 

Stark,  F.  H., 

Gen'l.  Supt.,  Montour  R.  R., 
1711    State   Ave., 

Coraopolis,   Pa. 

Stark.  James   L., 

Rep.,    Chicago-Cleveland 
Car   Roolnig   Co., 

535  R}-.  E.xchange  Bldg., 
Chicago,   111. 

Steele,  W.   K., 

Chief  Car  Distributor, 
P.  R.  R.  Co., 

Room   318,   Penna.   Sta., 

Pittsburgh,  Pa. 

Stevens,  Cecil, 
Sales  Agent, 
American  Steel  Foundries, 

36th  St.  &  A.  V.  Ry., 
Pittsburgh,  Pa. 

Stevenson,  Paul  V., 

Res.  Mgr.,  Morse  Chain  Co., 
Westinghouse   Bldg., 

Pittsburgh,   Pa. 
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Stevenson.  R.  F.,  Stratman,    L.    J., 

Chief   Clerk,  Clerk,  Purchasing  Dept., 

P.  R.  R.  Co.,  Pressed  Steel  Car   Co., 

16th  St.   Freight  Station,  157  S.   Bryant  Ave., 

Pittsburgh,   Pa.  Bellevue,   Pa. 

Stewart,  E.  E.  E.,  Streett.  O.   B.. 

Secretary,   Simplex   A.    B.  Asst.  M.  M.,  B.  &  O.  R.  R  , 

&   Mfg.   Co.,  Cumberland,    Md. 

436   Wabash    Bldg.,  ^     ., 

Pittsburgh,    Pa.  Streib,    G.   A., 

Clerk,  Penna.  Lines, 
Stewart,  S.   R.  B.,  1014  Penna.  Sta., 

Train    Dispatcher,  Pittsburgh,  Pa. 

P.    R.   R.   Co., 
613  Hampton   Ave.,  Stucki,  A., 

Wilkinsburg,    Pa.  Engineer, 

2336   Oliver    Building, 
Stewart,  William,  Pittsburgh,   Pa. 

Superintendent, 

Carnegie   Steel   Co.,  Stumpf,  F.  L., 

1858   .Morningside   Ave..  A.   B.   Instr..  P.  R.  R., 

Pittsburgh.    Pa.  407   ^laple    Ave., 

Aspinwall,   Pa. 
Stiilwagon,    C.    E., 

Chief   Clerk.  Sturmer,  Glhk  \V., 

P.  S.   &  N.  R.  R..  Special  Rep.,  B.  &  O.  R.  R.. 

322    Depot    St.,  Baltimore,    Md. 

St.  Marys,  Pa. 

Slick  field.  G.   .A.. 
Stoddart,  \V.   G.,  R    R.  Xo.  3, 

Order  Clerk,  Bellevue,    Pa. 

H.   K.  Porter  Co., 
3544  Massachusetts  A^;e.,  s^,,,^;^^  ^,^^,„,,,, 

N.  S.,  Pittsburgh,  Pa.  Traveling    luigineer, 

Penna.  R.  R.  Co.. 
Storer,    X.   M.,  Ig28   Eleventh    Ave., 

Genl.   Engr.,  W.  E.  &  :\r.  Co.,  Altoona,   Pa. 

East   Pittsburgh,   Pa. 

Straub,   V.   Vanderbilt,  Sullivan,  A.  W., 

R.   R.  Rep..  Sales  AKt-nt, 

Star   Brass   Mfg.   Co.  Ry.   Steel   Spring  Co., 

Crawford   House,  Pittsburgh,  Pa. 
Boston,   Mass. 

Sullivan,  J.   L.. 

Stroh,  W.   N.,  lH)reman,  P.   S.  C.  Co., 

General   Manager,  Greenleaf  and   Horner  St., 

Kennedy-Stroh   Co.,  Pittsburgh,   Pa. 
Pgh.   Athletic   As'so.. 

Pittsburgh,    Pa.  Sullivan,  W.  H.. 

Foreman.  Machine  Shop, 

Storrs,    Chas.    P.,  28th   Street  Shops, 

Manager,   R.   R.    Dept.,  P.   R.   R.   Co.. 

Storrs    Mica    Co..  7315   Idlewild  Street. 

Owcgo.  N.  Y.  Pittsburgh,    Pa. 
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Siiiuniers,   E.   W., 
President. 

Sinniiiers  Steel   Car  Co., 
Oliver  Building, 

Pittsburgh,   Pa 

Summers.    Jos.    R.. 

Clerk,    Purchasing    Dept., 
Pressed   Steel    Car    Co., 
523^.:    Herron   Ave., 

Pittsburgh,   Pa. 

Summers.  J.  Mills. 

Secretary    and    Treasurer, 
Summers   Steel   Car   Co., 
2324  Oliver  Building. 

Pittsburgh,   Pa. 

Suydam,    R.    S., 
President. 

M.    B.  Su3'dam   Co.. 
6ist  and    Butler  Sts., 

Pittsburgh,    Pa. 

Svvann.   T.  B.. 

G.   F.  "C.  D.,  Penna. 
Lines,    S.    W.    System, 

Columbus,  Ohio 

Swartz,  H.   E., 
Ass't.    Treasurer, 

Pressed  Steel  Car  Co., 
Room  1906, 

Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Swavne,  H.   B., 

As'st.   Supt.,   P.   S.   C.   Co., 

X.   S.,  Pittsburgh,   Pa. 

Swope,  B.  M., 
M.  P.   Inspector, 
Penna.  R.  R.  Co.. 

Pitcairn,    Pa. 

Synnestvedt,   Paul, 
Attorney, 

1201    Chestnut  St., 

Philadelphia,  Pa. 

Tate,  James   B., 
Cleric.  P.  S.  C.  Co., 
565  Forest  Ave., 

Bellevue,  Pa 

Tate,    Ralph    H.. 

Manager    Sales,    Penna. 
Casting  &  Machine  Wks., 
1.^05    Keystone    Bldg., 

Pittsburgh,  Pa. 


Taylor,  C.  C, 

care  Speck-Marshall   Co., 
314  Second  Ave., 

Pittsburgh,   Pa. 

Taylor,    Frank    C, 

Asst.   Gen'l.   Car  Inspr., 
Penna.  R.  R., 

Room  204  Penna.  Station, 
Pittsburgh,   Pa. 

Taylor,  H.  G., 

Pres.,    Ball   Chemical    Co., 
1201  Fulton  Bldg.. 

Pittsburgh,   Pa. 

Tesseyman,  J.   E., 

157.3  East  Long  St., 

Columbus.   Ohio. 

Thirlkeld,  C.   M. 
Traffice   Manager. 

National   Fire  Roofing  Co., 
Fulton   Bldg.. 

Pittsburghh,   Pa. 

Thomas,   Chas., 

Ass't.   Train    Master, 
P.  &  L.  E.  R.  R.  Co., 

AIcKees   Rocks,  Pa. 

Thomas,  E., 
Asst.  Supt., 

Union  R.  R.  Co., 
810  Arlington  Ave., 

McKeesport,  Pa. 

Thomas,  J.   H., 

Ass't.   Gen'l.   Foreman. 
P.  R.  R., 

Pitcairn,    Pa. 

Thompson,   C.  H., 
Yard    JMaster, 

Union    R.    R.    Co., 
420  Todd  St.. 

Wilkinsburg,   Pa. 

Thoi-nley.    E.   W.. 

Storekeeper.   B.   &    O.   R.   R., 
Glenwood   Shops. 

Pittsburgh,    Pa. 

Thurlby,  A.  R., 

Road   Foreman    of   Engines, 
P.  &  L.  E.  R.  R.. 

McKees  Rocks,  Pa. 
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Tooniey.  J.  J., 

Rep.,    Ijall   Chemical   Co., 
12U1   Fulton    PniildinL(, 

Pittsburgh,   Pa. 

Townsend,  J.   F., 
Traffic   JManager, 
National   Tube   Co., 
1724  Flick  Bldg., 

Pittsburgh,    Pa. 

Towson.   T.   \Y., 

P.   W.   Inspector,  P.  R.   R., 

Verona,    Pa. 

Transue,  O.   F.. 

V.  Pres.   and  Gen'.  '\Igr.,  The 
Transue  &  Williams  Co., 

Alliance,    Ohio. 

Trappe,  W.  C, 

Electrician,   P.   R.   R., 
522    Wallace    Ave., 

Wilkinsburg,  Pa. 

Trautman,    H.    H., 
Clerk.  P.  R.  R., 
Box   317, 

W'ilmerding,   Pa. 

Trautman,  Jacob,  Jr., 
Sales    ^lanager, 

Colonial    Steel    Co., 
1207    Keystone    Bldg., 

Pittsburgh,   Pa. 

Travis,  J.  FI., 

Foreman  Electrician, 
P.  R.  R.  Co., 
Lock  Box  5, 

Pitcairn,  Pa. 

Truax,  William   E., 
Yard   Master, 

Penna.  R.  R.  Co., 
Box  75, 

EIrama,   Pa. 

Tucker,  Jno.   L., 
Train    Master, 

Monon.  Div.,  P.  R.  R.  Co., 
30th  &  Sarah  Sts.,  S.  S.. 

Pittsburgh,    Pa. 

Turner,    F.    M., 

General   Superintendent, 
A.  &  S.  S.  R.  R.  Co., 

Cor.  loth  and  JMuriel  Sts., 
S.   S.   Pittsburgh,    Pa. 


Turner,  J.   J., 
Vice    Presidtnt, 

Pennsylvania  Lines, 
903    Penna.   Station, 

Pittsburgh,    Pa. 

Turner,  J.   S., 
Sales  Agent, 

Pressed   Steei  Car  Co., 
24   Broad   St., 

New    York,    N.    Y. 

Turner,   L.   H., 

Supt.    Motive    Power, 
P.  &  L.   E.   R.   R.  Co., 
General  Oftice. 

Pittsburgh,    Pa. 

Turner,  Walter  V.. 

Asst.   Mgr..  W'estinghouse 
Air  Brake  Company, 

Pittsburgh,    Pa. 

Ulmer,    E.    F., 

Estimator,   Boiler   and   Tank 
Dept.,   A.    Loco.    Co., 
3152  Sorento  St., 

N.   S.,  Pittsburgh,    Fa. 

Unger,   J.   S.. 

Manager,   Central 

Research   Laboratory, 
Carnegie  Steel  Co., 

Duquesne,    Pa. 

Van   Blarcom,  IL. 
Resident   Manager, 

W^estinghouse   Machine   Co., 
Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Van   Dalscn,  G.  A., 

Draftsman,  P.  S.  C.  Co., 
817  Tenth  St.,  West  Park, 
]\IcKees  Rocks,   Pa. 

Vaughn,    C.   C, 

Yellow  Pine   ^Lg''--  American 
Lumber  &  Mantg.  Co., 
1006  Peoples  Savings 
Bank  Building, 

Pittsburgh,   Pa. 

Vissering,   Harry, 
President, 

Harry  Vissering  &  Co., 
1614   Lytton    Bldg., 

Chicago,   111. 
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Voi«t,   A.   J..  Walther,  G.  C, 

Asst.  Foreman,  Foreman   Car   Inspectors, 

P.  R.  R.  Co.,  Penna.   R.   R.   Co., 

108   Craighead   St.,  Verona,  Pa. 

Pittsburgh,  Pa. 

„       .......  Waltz,    .M.    !l., 

Vmv.nkcl.    !•.     ;  Stcan,  .-nKl    |.:icctrical   luigV., 

Salesman,    I)il\v(irtn  Porter  w     tj    -r  ..    u 

p     /-        T  ,  1  w       t  .     I  el .    Kv., 

F      \,         'i    P        1  c.  Wabash    J'.ld'^., 

Fourth  and   l.urnham  St..  Pittsburgh,   Pa. 

Pittsburgh,    Pa. 

Waddell,   F.  W..  Wardale,   H.   G., 

Asst.  Supt  .  Drattsmaii,   P.   S.  C.    Co., 

Schoen   Steel   Wheel  Wks.,  -^-J^   Zephyr   Ave., 

749  Frederick  St.  Sheridan    Station, 

jMcKees    Rocks,    Pa.  Pittsburgh,    Pa. 

Waggoner,    R.    E.,  Wardale,    N.    H., 

Chief   Engr.,   Carnegie   S.    Co.,  Draftsman,  H.  Kopper  Co., 

5464  Kincaid  St.,  1U12  Criss   St., 

Pittsburgh,    Pa.  Sheridanville, 

Pittsburgh,    Pa. 
Wagner,   C.   W., 

Inspector,  P.   R.  R.,  Warfel    J     A 

507   W^cstinghouse   Bldg.,  gales'  Manager, 

Pittsburgh,    Pa.  Superior  Oxygen   Co., 

Wagner,  George  F,  2515   Liberty  Ave., 

Agent,  Pgh.  Transfer,  Pittsburgh,    Pa. 
P.  R.  R.. 

Box   751,  Warne,  j.   C. 

Pittsburgh,    Pa.  Supt.,   Penna. 

Casting  &  Machine  Co., 

Wagner,   G.   R.,  505    Preble  Ave., 

Engine    Repairman,  X.  s.,  Pittsburgh,   Pa. 
Spang-Chaltant  &  Co., 

^'"^    St.,  Warner,    E.   O.. 

Etna,  Pa.  -phe    National    Malleable 

Wahlert,  H.  A.,  ^""^^^''^^^  *^°-' 

Engineer,  W.  A.  B    Co  ^-^^  hranklin  Bank  BIdg., 

Wilmerdin'g,   Pa.  Philadelphia,  Pa. 

Walker,   E.   H.,  Warnock,   Harry   R., 

V.   P.  The   Standard  Sup't.  M.  P.  W.  M.  Ry., 

Coupler  Co.,  Hagerstown,  Aid. 
30  Church  St., 

New  York,    N.   Y.  Watkins,  G.  K., 

Walker,  J.  W.,  --^^st.  Engineer,  AI.  P., 

Genl.   A.   B.   &   S.   H.  Penna.    R.    R., 

Inspector,   P.   R.  R  203  Penna.  Station, 

204    Penna.    Station,.  Pittsburgh,    Pa. 

Pittsburgh,  Pa. 

Watson,  W.   N.. 

Walter,  W.   A.,  Gen'l.   Foreman,    Alach.    Shop, 

Foreman.  P.   R.  R.,  Pressed   Steel   Car  Co., 

Box  25,  2700  California  Ave., 

Verona,  Pa.                                N.  S.,  Pittsburgh,   Pa. 
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Way,  E.   S., 

Genl.  Foreman,  M.  C.  B. 
Clearing  House,  P.  R.  R., 

z^ltoona.  Pa. 

Way,    L.   A., 

Supt.,   Duquesne    Steel 
Foundry  Co., 

Coraopolis,    Pa. 

VVaycott,   Albert, 
President. 

Damascus  Brake  Beam   Co., 
6906  Crosby   Ave., 

Cleveland,  O. 

Weaver,  F.   R., 

Secretary   and   Treasurer, 
Davis   Brake   Beam  Co., 

Johnstown,    Pa. 

"Wegener,   Henry, 

Car  Foreman,  W.  P.  T.  Ry., 
No.  1  Moffat  St., 

East    Carnegie,  Pa. 

Weigcl,  Fred  S.. 

Asst.  Train  Master, 
P.   &  L.  E.  R.  R., 
1056  Dillon  Ave., 

Coraopolis,    Pa. 

Weisbrod,   J.   F.. 
Asst.  to  President, 

National  Car  Wheel  Co., 
1,'?05    Kevstone    Bldg., 

N.  S.,  Pittsburgh,  Pa. 

Wendt,   Edwin   F., 

Member,   Engr.    Board, 

Interstate  Commerce  Com., 
Washington,  D.   C 

Wenrich.   ^1.  L., 

Asst.   R.   F.  of  Engs., 
Penna.   R.   R.   Co., 
2421    Bealc   Ave., 

Altoona,  Pa. 

Wessell,  W.   F., 

Roundhouse   Foreman, 
Moil  on.  Conn.  R.  R., 
3933  Hoosac  St., 

Pittsburgh,  Pa. 

Wettach.   Chas.    D.. 
Vice  President,  W.  W. 
Lawrence   &  Co.,  Inc., 
W.  Carson   St., 

Pittsburgh,    Pa. 


Wharton,  J.   E., 

Chief  Clerk  Stores   Dep't., 
Pgh.    Rvs.   Co., 
70(12   kedron   St., 

Pittsburgh,   Pa. 

White,   F.   L., 
Mechanical   Engineer, 
Carnegie   Steel    Co., 
1105   Chislett  St., 

Pittsburgh,  Pa. 

Wholev,  V.  A., 

Clerk,  W.   P.  Tcr.  Ry., 
523   Wabash    Bldg., 

Pittsburgh,   Pa. 

Wickham,  Chas.  M., 
Traveling  Engr., 

Loco.   Superheater   Co., 
33   Mansfield   St.. 

Allston,   Mass. 

Wilder.   Henry   W., 

Draftsman,  P.  S.  C.  Co., 
931 K'   Woodward  Ave., 

McKees    Rocks,  Pa. 

Wiese.  A.   J., 

Genl.    Car   Foreman, 
B.   &  O.   R.  R., 

1481  Dormont  Ave., 
Dormont,  Pittsburgh,  Pa. 

Williams,   Irving, 
P.  O.  Box  605, 

Altoona,  Pa. 

Williamson,  J.  A.,  Jr., 
Drawing   Instructor, 
P.  &  L.  E.   R.  R., 
1111    Charles   St., 

McKces  Rocks,  Pa. 

\Villiams,  Alan   C, 

Asst.   Master   Mechanic, 
Penna.   Co., 

6941    Prospect    St., 
Ben   Avon, 

Pitts1)urgh,  Pa. 

Williams,  J.   E., 

General  Yard  Master, 
P.  &  L.  E.  R.  R.  Co., 

Haselton,  Ohio. 

Williams,   W.   W., 

M.    M.,    Crucible    Steel    Co. 
of  America, 

30th   and   Smallman    Sts., 
Pittsburgh,    Pa. 
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Wilson,  j.  T., 
Pres.  &  Genl.  Mgr.,  American 
Balance  \'alve  Co., 

Jersey   Shore,  Pa 

Wilson,  L.  H.,  Jr.. 

Transitman,  B.  &  O.  R.  R, 
Xo.  2U  B.  &  O.  Station. 

Pittsburgh.   Pa. 

Wilson.  R.  F.. 

Sup'r.,  P.  R.  R.  Co., 
1716   Middle  St., 

Sharpsburg,    Pa. 

Wilson.  S.  R., 

Real  Estate  Agent, 
Pgh.   Coal   Co., 
1135  Oliver  Bldg., 

Pittsburgh,    Pa. 

Wilson,  Thos.  A., 

Foreman   Car  Insprs., 
P.    R.    R., 

2111    Sidney  St., 

Pittsburgh,    Pa. 

Wilson,  W.  H., 
Asst.    to   First   ^'ice-Prest., 
Northern   Pacific  Ry., 

St.   Paul,   Alinn. 

Wilson,  \V.  J., 

Engr.,  P.  &  L.  E.  R.  R.  Co., 
532  Chartiers  Ave., 

McKees  Rocks,   Pa 

Wilson,  W.  W.,  Jr., 

Pres.,  Western  Lumber  Co., 
447  Oliver   Bldg.. 

Pittsburgh,  Pa. 

Winell.    Karl. 

Draft.sman.  P.   S.  C.  Co., 

McKees  Rocks,  Pa. 


Woernley,  tt.   F^, 

Asst.  Chief  Engineef, 
W  .    A.    P..    Co., 

Wiimerding,   Pa. 

Wolfe,   L.    L., 

Treas.   American  Spiral 
Spring  &  Mfg.   Co., 
56th  and  A.  V.  Ry., 

Pittsburgh,   Pa. 

Wolfersberger,  S.  C, 
Asst.  Supt., 

B.  &  O.  R.   R.  Co., 
So.   ^lain   Cross  St., 

Somerset,    Pa. 

Wood,  H.  L.. 

Rep..   Rail   Joint  Co., 
2245  Oliver  Bldg., 

Pittsburgh,  Pa. 

Wood,  Ralph  C, 
529  West   111  St., 

New  York,  X.  Y. 

W.,od,  V.  v.. 
Clerk,  P.   R.  R., 

318  Penna.   Station, 

Pittsburgh,   Pa. 

Woodings,    Emanuel, 
General    ^lanager, 
Verona  Tool   W^orks, 

Verona.    Pa. 

Woods.  Floyd  F., 

Sales  Manager,  Epping- 
Carpenter   Pump    Co., 
1376  Montezuma  St.. 

Pittsburgh,    Pa. 

Woodside,    S.   P., 

General   Freight  Agent. 
Wabash-PittsburghTer.  Rv.. 
425  Wabash  Bldg., 

Pittsburgh,    Pa. 


Winter,   F.  W., 
Patent  Attorney, 

1344  Oliver   Building, 

Pittsburgh,    Pa 

Wittig.   Wm.. 

Foreman    Boiler   Maker, 
Amer.  Loco.   Co., 

1227  Woodland  Ave., 

X.  S.,  Pittsburgh,  Pa. 


Wright,  R.  v.. 
Managing   Editor, 

Railway-  Age  Gazette, 
Woohvorth    Bldg., 

Xew  York,  X.  Y. 

Wyke,    J.   W.. 
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IFn  flDemoriam 


ROBERT  FINNEY 

Died  August  24,   1915 


PERCY   McGRORY 

Died  October  15,  1915 
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THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,   and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and  prices. 

—MANUFACTURED  ONLY  BY—  _^^ 

THE  McCONWAY  ®  TORLEY  CO. 

PITTSBURGH,  PA. 


This  Space  Tor  Sale 


t^i 


PINTSCH  W>  SAFETY 

MANTLE    LIGHT  I  I  ELECTRIC  LIGHT 

The  system  that  has  made  Type  "F"  regulalion  en- 
good  wherever  it  has  |  {  sures  constant  lamp  volt- 
been  applied ^(^         age  and  long  lamp  life   . 

lie  Saletf  (af  to\^  i  li^ltin?  (o. 

Chicago,  Philadelphia,  Washington,  Boston,  9  Rpptnr  ^t       NPW  Yfirl^ 

St.  LOUIS,  San  Francisco,  Montreal  ^  llCUlUI   01.,   llCff    I  Ul  ^ 


for  Locomotive  Piston  Rods 
Valve    Stems 
Air  Pumps 

Leach  Track   Sanders 

Gollmar  Bell  Ringers 


The  U.  S.  Metallic  Packing  Go. 


PHILADELPHIA 


FIREBOX     FACTS 

1.  Big  locomotives   have    long   wheel   bases. 

2.  Long  wheel   bases  must  be  covered   by  long  boilers. 

3.  Long  boilers  mean   excessive  flue  lengths. 

4.  Excessive  flue  lengths  represent  investment  in  heating  surfaces  of  low 
evaporative  values. 

5.  Shorter   flues  mean  longer  fire  boxes. 

6.  Longer  fire  boxes  (with  combustion  chambers)  of  the  radial  stay  type  are 
dangerous    and    introduce   added   stay   bolt   troubles. 

7.  The  Jacobs-Shupert  sectional  fire  box  (and  combustion  chamber  when 
required)  supplies  the  means  for  designing  locomotive  boilers  of  correct 
economic  proportions  and  at  the  same  time  for  reducing  maintenance 
problems    to    a   minimum. 

"YOURS    FOR    BETTER    BOILERS" 

Jacobs-Shupert  U.  S.  Firebox  Co. 

30   Church   St.,   New  York.  Works:    Coatesville,   Pa. 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steei  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET.  NEW  YORK 

BRANCH  OFFICES!— CHICAGO.  ST.    LOUIS,    ST.    PAUL,    WASHINGTON.  D.  C 


"WAYCOTT"— "DAMASCUS"— "ANGLROD" 

BRAKE    BEAMS 

FOR 

FREIGHT  AND  PASSENGER  EQUIPMENT 

"BRASCQTT"  CAR  LADDERS 
THE    DAMASCUS   BRAKE   BEAM    CO. 

CLEVELAND,   O. 


U.  S.  METAL  &  MFG.  CO. 

165  BROADWAY,  NEW    YOkK  CITY 

ATLANTA    I^aUway    Supplies     Chicago 

SELLING   AGENTS    FOR 
Dunham    Hopp;r  Door  Device— Feasible  Drop  Brake  Staff—"  Empire"  Pressed  Steel 
Bolster— Detroit   Box  Car  Door— "Texoderm"— Collapsi'  le  Stake  Pocket- 
Columbia  Lock  Nut— Cayuta  Car  and  Locomo. :  /e  Jacks 

SOLE  EASTERN  AGENTS  FOR  ST.  LOUIS  SURFACER  AMi  PAINT  CO. 

GENERAL  EASTERN  AGENTS  FOR  HUTCHINS  CAR  RO  JFINQ  CO. 

SPECIAL  AGENTS  FOR  THE  TOOL  STEEL  GEAR  &  PINION  CO. 

GENERAL  AGENTS  FOR  ANGLO-AMERICAN  VARNISH  CO. 

SPECIAL  AGENTS  FOR  C.  &  C.  ELECTRIC  &  MFG.  CO. 


GRAND  PRI2;e 

Awarded  for  Rail  Joints  by  the  Panama= 

Pacific  International  Exposi^*on 

at  San  Francisco  to 

The  RAIL  JOINT  COMPANY  of  New  York 

185  Madison  Avenue,  New  York,  N.  Y. 


This  Space  For  Sale 
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STANDARD  STEEL  CAR  COMPANY 

f  General  Offices:  Frick  Bld^.,  PITTSBURGH.  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE.  PA. 

(CHICAGO:     Fisher  Building  (  HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     ffiiTf^ 


USE  BUTLER 
DRAFT  GEARS 

FRICTION    RIGGING 
PIPER  PATENTS 

200,000  lbs.  Capacity. 

[as  all  the  points  of  a  Perfect  Gear. 

TANDEM     SPRING    ATTACHMENTS     ^^^ 

ey^xS    or   8x8    DRAFT    SPRINGS 
PERFECT  SPRING  PROTECTION 

Butler  Drawbar  Attachment  Co. 

Send  for  Catalog  CLEVELAND,  OHIO 
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This  Space  For  Sale 


STANDARD  STEEL   PLATFOR^\S 

ARE  IN  USE  BY  281  COMPANIES 

SESSIONS— STANDARD   FRICTION   DRAFT  GEARS 

ARE  IN  USE  BY  205  COMPANIES 
-BOTH  MADE  BY— 

THE  STANDARD  COUPLER  CO. 

CHICAGO:  People's  Gas  Building         NEW  YORK:  30  Church  St. 


J-M  RAILROAD  SUPPLIES 

Roofinjs  Fibre  Conduit  Brake  Lining  and  Blocks 

Packings  Locomotive  Lajginz  Electrical  Supplies 

Gaskets  Flexible  Armored  Squirt,  Mastic  Flooring 

Pipe  Coverings  Tank,  Car  Heating,  Air  Speedometers 

Hair  Felt  Brake  and  Air  Signal  Hose  Fire  Extinguishers 

Smoke  Jacks  Air  Brake  Expander  Ring  Lighting  Systems 

Asbestos  Wood  Steel  Car  Insulation  Sanitary  Specialties 

Waterproofinz  Underground  Conduit  Vitribestos  Stack  Lining 

Cork  Asbestos  Cements  Refrigerator  Car  Insulation 

Write  for  Catalog  No  45.2. 

H.  W.  JOHNS  -  MANVILLK  COMPANY 

New  York  anrt  Every  Large  City 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


Standard  Heat  ®.  Ventilation  Co.  Inc. 

Heating  Apparatus  for  Railway 
Cars  and  Locomotives 

Car   Ventilators,  Storage  Battery  Charging. 
Plugs  and  Car  Receptacles. 

141  Cedar  Street    -     -    New  York 


I  ^f  ^^1  ■ 


F'reigHt  and   Passenger 


Of  Ewery  Description 

Pressed  Steel  Specialties 
Tank  Cars  /Vline  Cars 

Pressed  Steel 

Car 

Company 

New  York        Pittsburgh        Chicago        Washington,  D.  C, 


FOR 

GREATER  EFFICIENCY 

USE 


?^^^   SOUID-TRUSS      B-^AKE  BEAMS 

FOR 

Freight  and  Passenger  Equipment. 

ALSO 

Pressed  Steel  Journal  Box  Lids. 


DAVIS  BRAKE  BEAM  GO. 


JOHNSTOWN.  PA. 


H.  H.  WEAVER,  President.     FRANK  J.  LANAHAN,  Vice  President.    F.  R.  WEAVER,  Sec.  and  Treas. 


This  Space  For  Sale 


GflR  GURTftlNS  AND  FIXTURES  1 

=        BEST 

/\RE    FOOL   PROOF'  ! 

No    Attention — No    Worry — Are    Right — Stay  Right. 

TJ'tdr.:'  TheRailwaySupply&CurtainCo. 

Oliver  Building.  6I2-6I8    South    Canal    St.,    Chicago 


Q.  <a  C.  FLANGERS 
Q.   <a  C.   PLOWS 


Ray  Snow  Flanger  applied  to  SHAY  Locomotive 


We  design  and  build 
Snow  Flangers  and 
Plows  for  all  types  of 
service. 

Let  us  help  you  re- 
duce your  snow  troubles 
for  the  coming  seson. 

Estimates  and  draw- 
ings gladly  furnished. 


Ray  Snow  Flanger  applied  to 
Standard  Locomotive. 


Write  for  Our  Complete 
Catalog. 


PRICES  UPON   REQUEST 


The  Q.  &  G.  Co. 

90  West  St.      Peoples  Gas  Building 
NEW  YORK.  CHICAGO. 


SUYDAM'S  Protective  PAINTS 


MANUFACTURED    BY" 


M.  B.  SUYDAM  COMPANY, 

OFFICE   AND  WORKS    61ST    AND   BOTLER  STS  , 

BELL  'PHONe,    343    FtSK.  PITTSBURGH,     PA 


This  Space  For  Sale. 
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